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(Principle s-of  Geometry. 

FRoti  a  point  in 
Perpendicular. 

A  B  be  a  Line 


•im 


o 


Fix  one  Foot  of  the  Compares  on  any  con- 

B  ..  ve  ' 
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venient  point  as  C,  extending  another  to  A 
then  turning  them  \  with  that  Foot  at  A  mak 
an  Arch  at  B,  and  another  at  O  to  crofs  th< 
Line  A,  Bj  afterwards  lay  a  Ruler  over  C 
and  C,  and  draw  a  fhorc  Line,  cutting  the 
Arch  B  in  B  :  Laftly,  draw  B  A,  which  wili 
be  a  Perpendicular,  as  was  to  be  done. 

2.  To  Bifeft  a  Line,  or  to  divide  a  Line  into 
two  equal  parts. 

Let  A  B  be  a  Line  to  be  divided. 


Set  one  Foot  of  the  Compaffes  in  A,  and 
ivith  any  extent  at  pleafure  ftrike  two  fmall 
Arches,  the  one  above,  and  the  other  below, 
as  C  and  D  j  then  with  the  lame  extent  fet- 
ting  one  foot  in  B,  crofs  the  two  former  Arch¬ 
es  in  C  and  D,  then  draw  the  Line  C  D  which 
will  divide  A  B,  as  was  to  be  done. 

$.  From 


ne , 
liich 
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3.  From  a  point  aloft  to  let  falJ  a  Terpen- 
cular  upon  a  Line  given. 

Let  A  B  be  a 
ine  given,  andC 

le  point  propo-  y. 

)fed.  C 

From  C  draw  a 
as  C  B  , 

Line  di- 
de  into  two  c- 
ial  parts  in  E  } 
en  fixing  1  foot 
the  Compafies 
t  E,  being  o- 

:ned  tq  the  extent,  C  E,  or  E  B,  with 
e  other  Foot  defcribe  the  fmall  Arch  D, 
tting  the  Line  A  B  in  A  .*  Laftly  ,  draw 
Perpendicular,  as  was  required, 

Thefe  are  the  bell:  Methods  for  raifing  and 
cting  fall  Perpendiculars  *,  forafmuch  as  they 
e  performed  without  making  many,  or  long 
xatches  or  Arches  ;  and  they  hold,  let  the 
ven  point  be  either  towardsthe  middle  or  end 
’  the  Line,  and  are  fufficient  for  any  ufe  with- 
it  any  other  ways. 

4.  To  draw  a  righc  Line  parallel  to  a  right 
:ne  given  at  any  diftance  aligned. 


* 


B  2 


Let 


sr,fc;:  -  :  ....  ■ 


4  The  Tutor  to  Navigation* 

o 

Let  A  B  be  a  Line  given,  and  a  a  given  di 

fiance  at  which  if 
^  required  to  draw 

Line  parallel  t< 
D  _  A  B  :  with  the  af 
n  figned  diflance  i 
fetting  one  foot  or 
— ~  A  defcribe  th< 

A  Arch  C,  and  agaii 

fetting  one  foot  or 
B,  defcribe  the  Arcf 
D  :  Laflly,  draw  a  Line  juft  to  touch  the  tops 
of  thefe  Arches,  as  CD:  then  is  C  D  a  pa¬ 
rallel  to  A  B,  and  at  the  diflance  given  a,  a* 
was  to  be  done. 

.  To  draw  a  right  Line  parallel  to  a  right 
Line  given,  that fhall  pafs  through  a  point 
given. 

Let  B  be  a  point 
given  through  which 
its  required  to  draw 
•  a  Line  parallel  to 
A  C. 

Take  the  diflance 
A  B  ,  and  there¬ 
with  fetting  one 
foot  in  C  defcribe  the  Arch  F  :  then  with  the 
extent  A  C  fetting  one  foot  in  B  with  the 
other  crofs  the  Arch  F  in  F;  la%,  draw 
B  F,  fo  fhall  the  Line  B  F  be  parallel  to  A  C 
and  pafs  through  the  point  B,as  was  to  be  done* 
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6.  To  make  an  Angle  equal  to  an  Angle  gi- 
n.  .  , 

Let  it  be  required  at? 
e  point  t;,  and  to  the 

_  T?  f"  rrs  ini! an 


ngle  equal  to  the  An- 
e  A  E. 


Setting  one  Foot  in  the 
ngular  point  A  with  a- 


&  V* 


f  extent  as  A  Bjdefcribe 
ie  Arch  B  D  :  then 
ithrhe  fame  extent  fet- 
ng  one  foot  in  F  de- 
ribe  an  Arch  as  H  I  i 
aftly ,  take  the  extent 


D,  and  prick  it  from 


[  to?  I  and  draw  F  I  which  ftiall  make  an 
.  5  .1 _  r.  a  E  as  was 


mgle  equal  to  the  Angle  C  A  E  as 
5  be  done.  _  A  1. 


5  be  done. 

7.  To  bifed  an 


To  bifeft  an  Angle.  let  D  &E  be  m 


,  lO  UilCCt  all 

mg.  given.  Setting  one 
oot  in  the  angular 


>oint  A  with  any  „  C 
:onvenient  opening  s 

:rofs  the  Legs  in  C 
md  D,  and  with  the 
ame  or  any  other  con- 


:r 
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mer  Arch  F  in  F,  and  draw  A  F,  which  wil 
divide  the  Angle,  as  was  required.  The  poim 
l  is  called  a  point  of  Interfcftion. 

.  8.  Jo  divide  the  Circumference  of  a  Circle 
into  eight  equal  parts. 

Firft,  draw  the  Diameter  A  C,  then  with 
the  Convpalies  opened  to  any  extern  fo  it  fv. 
ceed  half  AC,  fet  one  foot  In  C,  and  vvi  [lithe 
othermakean  Arch  above  as  at  R,  and  fettins 
one  foot  in  A,  with  the  other  crofs  the  Arch 
R  in  R,  and  through  the  points  R  and  E  draw 

the  Diameter 
F  E  G,  which 
will  divide  the 
Circle  into  four 
parts  : 
then  again  with 
any  extent  a- 
bove  half  A  F 
fetting  one  foo 
on  A  with  thi 
other  make  ai 
Arch  at  L,  anc 
again  fixing  on< 

.  •  .  „  foot  in  F,  with 

he  other  crofs  the  Arch  L,  and  laying  a  Rui 

ArX"  L'  r”J  point  F>  wherc  'he  tw€ 

Arches  mterfeft  make  a  mark  on  the  circum¬ 
ference  at  K,  fo  is  A  K  or  K  F  the  •  part 
of  the  Circumference.  * 

.  9'  div]de  the  Circumference  of  a  Circle 
m  to  thirty  two  equal  parts.  jrjr$ 
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Firft,  Divide  it  into  8,  as  above  direfted, 
d  then  divide  again  each  of  thefe  parts 
to  four,  which  is  eafily  done  by  Bifeftion. 
10.  To  divide  the  Circumference  of  a  Cir- 

e  into  twenty  four  equal  parts. 

Firft,  Divide  it  into  8,  and  then  each,  ot 

efe  again  into  ?•  „  .  .  , 

Or,  taking  the  Rad.  E  C  or  E  A  in  the 
ompalfes,  fee  one  foot  in  C,  and  with  the 
ther  make  the  marks  a,  b,  on  each  fide  C, 
ien  with  the  fame  extent  fetting  one  foo -in  F, 
,ieh  the  other  make  the  marks  c,  d,  and  hx- 
,g  one  foot  in  A,  make  the  marks  e  f,  andfo 
n  G  make  g  h  which  (hall  divide  the  Circle 
uo  twelve  equal  parts,  which  being  divided  a- 

ain  each  into  two  will  be  24. 

11,  To  divide  the  Circumference  of  a  Cir- 

:1c  into  360  equal  parts.  ,  AWrfttd 

Firft,  Divide  it  into  12, as  m  thelaft  dir.ffed 
md  theneaeh  of  thefe  into  3,  and  each  of  theie 

Three  Lines  being  given  to  find  a  fourth 
proportional  Line,  that  is,  to  find  a  fourth  line 
which  (hall  be  contain’d  by,  or  contain  the 

third,  fo  often  as  the  fecond  is  contained  by,  or 

contains  the  firft» 


E  4 


Let 


8 


rt'i 
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i*  r  Fet  a.  b  c  be 
C  three  Lines  given. 

fiiake  an  Angas  the 
^ng‘E  F  L,and  lav 
the  Line  a  from  F 
to  H,  and  the  Line 
b  from  F  to  F,  and 
d”w  H  I:  then 
take  the  third  Line, 
C,  and  prick  it  on 
the  fame  Line  the 

to  K,  and  by  K  draw  a  parade!  Jh  F 

A,  B^  C^oTbfmg^a  fir^Bl  rP|°intS  given’  .as 

the  circumference  of  a  Circle.1**’  todercribe 

From  the  Cetr- 
«  fcrs  A  and  B  at  a- 

.  J  bove  half  the  di- 
X"  fiance  of  the  given 

/  \  x**\  r  Points  A  and  B 

Af  »  ;  V*  I  make  the  inrerfedi- 
dT;‘*  ;V  jC  ons  D  and  E,  and 

rlraw  the  ftraight 
line  D  E.  Again, at  a- 

_  DO  VC  half*  flip  r* ) 

fiance  B  C,  on  the  Centres  B  and  C  make  the 

interfedions 


■ 
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itefe&ions  F  and  G,  and  draw  the  flraight 
G  cutting  the  Line  DE  in  H  :  Laflly,  fetting 
tie  foot  of  the  Compares  in  H,  with  the  o- 
ier  extended  to  A  or  B,  defcribe  the  circum- 
:rence  of  a  Circle,  which  fliall  pafs  through 
le  three  points  given,  A,B,  C. 

14.  The  Diameter  of  a  Circle  being  given  to 
nd  the  circumference.  Say, 

As  7  is  to  22,  or  as  1  is  to  3,1416,  fo  is  the 
)iameter  to  the  Circumference, 

15.  The  circumference  being  given,  to  find 
lie  Diameter.  Say 

(lS  21  is  to  7,  or  as  1  is  to  0,3183,  fo  is 
he  Circumference  to  the  Diameter. 

16,  Of  the  Circle . 


The  pars  of  the  Circumference  of  a: 
fircle  is  called  a  degree,  each  of  which  area- 
ain  fubdivi- 
;ed  into  fix- 
y  equal  parts 
ailed  minutes, 
ach  of  which 
gain  are  i ma¬ 
nned  to  be  di¬ 
vided  into  fixty 
:qual  parts  , 
railed  feconds, 

&c.  to  tenths. 

A  Semicircle 
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therefore  is  an  Arch  of  180  deg.  And  a 
Quadrant  90  deg.  The  meafure  of  an  Angle 
is  the  Arch  of  a  Circle  deferibed  on  the  angular 
point  intercepted  between  the  fides  fufficiently 
produced  .*  fo  the  meafure  of  the  right  Angle  is 
always  90  deg.  And  that  Angle  which  con* 
rains  lefs  than  90  deg.  is  called  an  acute  An¬ 
gle,  but  that  which  contains  more,  obtufe. 

The  Complement  of  an  Arch  or  Angle  is 
fo  much  as  it  wants  of  being  compleatly  90 
deg.  But  the  Complement  to  180  deg.  is  fo 
much  as  it  wants  of  180  deg.  which  is  found 
by  fubftra&ion. 

The  Proportion  which  the  Arches,  (  being- 
the  meafures  of  Angles.)  have  to  the  Tides  of  a 
Tri.  cannot  be-  certainly  known, unlefs  by  a  com¬ 
paring  of  Arches  with  their  terminating  ftraight.' 
lines;  as  chords,  Sims,  Tangents ,  Semitangents . 
S e-cants,  and  Vei fid  Sines . 

A  chord  \ sa  right  Line  fubtending  an  Arch. 
A  Sine  is  the  Chord  of  the  double  Arch. 

A  Tangent  is  a  Line  touching  the  Circle  in 
fome  point. 

The  Semitangent  is  not  half  the  Tangent  of 
an  Arch,  as  fome  take  it  to  be,  but  is  the  Tangent 
of  the  half  Arch. 

The  Secant  is  a  Line  drawn  from  the  Centre 
cutting  the  Circumference,  and  is  extended  to  < 
the  Tangent  Line.  As 

Let 


*fhe  l^Htor  to  Navigation.  .  II 
let  K  C  be  an  Arch  of  45  deg.- theft* 


C  is  the  Chord.  1 
M  is  the  Right  Sine. 

[A  =  LK  the  Cofine. 

1  C  is  the  Verfed  Sine.  j>  of  45  deg' 
;  I  the  Tangent. 

[  I  the  Cotangent. 

L I  the  Secant. 
l  P  the  Semitangent.  J 


ak=ac  =  ha  =  ba  =  cr  tteRa- 
us  or  Semidiameter.  Note  that  the  Secant  - 
'  60  deg.  is.  equal  to  the  double  Radius. 

Such  proportion  asthe  Circumference  of  one 
ircle  has  to  another,  fuch  proportion  have 
eir  degrees,  Semidiameters,  Sines,  eft.  of 
re  Arches  one  to  the  other,  and  the  contrary.  ^ 
The  words  Cofine.  or  Cotangent  of  an  Arch 
gnifie  the  Sine  or  Tangent  of  the  Complement 

The  Sine'or  Tangent,  &c.  of  an  Arch  great, 
r  than  a  Quadrant,  or  90  deg.  is  the  Sine  or 
angent  of  that  Arches  Compl.  to  1 80  deg. 

The  Cofine  or  Cotangent  of  an  Arch  greater 

nan  a  Quadranr,  is  the  Sine  or  Tangent  ot  the 

xcefs  ofthat  Arch  above  a  Quadranr, or  90  deg.  • 
Affifning  the  Radius  A  C  to  be  a  Umte  with 
'.vphers  at  pleafure,  to  ettprefs  the  quanting 
liefe  refpeftive  Lines,  in  relation  to  the  Arch 

;s  to  which  they  belong,  is  to  make  Tbl  , 
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£J 

natural  Sines ,  Tangents  and  Secants,  &c. 
Here  I  cannot  pafs  without  letting  the  world 
participate  fomewhat  of  the  pleafure  I  have 
had  in  contemplating  the  ancient  methods, 
and  how  gradually  to  this  time  they  have  beenj 
with  great  labour  improved.  The  Ancients  ufed 
the  natural  Chords,  the  circumference  of  the 
Cncle  being  divided  into  g 6o  parts,  and  diet 
Diameter  into  120,  with  each  of  thefe  fubdiJ 
vided  into  6 o,  the  fexagenary  divifion  being 
the  molt  convenient  then  known,  and  in  thefei 
they  eftimated  their  Chords,  a  Table  whereof! 
you  may  lee  in  i  P lolrny  Almag,  Thefe  I J 
fay  were  the  only  Tables  in  ufe,  till  about  the  j 
year  of  our  Lord  1430,  Regiomontanus  keep-] 
ing  the  fame  divifion  of  the  Circumference,  di-  * 
vided  the  Diameter  into  20000  ecjual  parts,  f 
computing  in  thefe  the  Chords  of  half  arches 
which  he  called  Sines. 

This  is  the  firft  Decimal  Divifion  we  find,  and 
makes  me  believe  it  was  that  Prefidenr  that  led 
us  to  our  Decimal  Ayith.  But  tho  Regiom.  were 
the  firft  introducer  of  the  Decimal  Divifion  of 
the  Radius,  or  whole  Sine,  yet  it  was  the  Sara-  ; 
cens  or  Arabs  that  firft  formed  and  ufed  the 
Sines  inftead  of  Chords,  we  having  from  them 
about  the  fame  time  the  nine  ufeful  Characters, 
which  we  call  Digital  Numbers ,  and  their 
llfes. 

Afterwards  to  thefe  Tables  of  Sines,  Breffius 
added  the  Table  of  Natural  Tangents,  which 

<  he 
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Ire  called  Adfcripts  :  and  others,  as  Vim,  rail¬ 
ed  them  Profines.  After  which  Gmge  Jon- 
chimes  Rkticus  adds  the  Table  of  Natural  Se¬ 
cants  ,  which  he  caUed  Hypothenufas,  or  Tranl- 
finuofas,  all  which  were  ufed«with  a  greatdca1 
of  labour  of  common  Multiplication  and  Divi¬ 
sion  till  Nicbolaus  Raymarus  Diw'/na)]u$ 
bv  an  Art  he  called  Prollhaphenp,  fome- 
vihat  eafcd  the  work:  this  was  improved  by 
m&Uus\  Tables,  whereof  _you  may  fee  m  his 
■Vrimm  Mobile :  Yet  Calculation  remaine 
very  troublefome,  and  few  could  endure  the 
burthen  of  it,  which  indeed  was  one  reafon  of 
thefe  profitable  aud  otherwife  delightful  Studies 
lying  dormant, and  fo  few  to  meddle  with  them. 

But  at  length,  about  the  Year  1616  ,  hap¬ 
py  Net) air,  Baron  of  Merchifton ,  amongw  otto 
his  curious  ways  of  facile  computation,  as  his 
Bones,  &c.  hit  on  thofe  divine  numbers  the 
Logarithms,  which  were  perfected  by  Labori¬ 
ous  Briggs,  to  fo  great  a  degree,  that  I  may 
boldly  fay, there  never  was  any  thing  both  inven¬ 
ted,  and  fo  perfected  in  the  like  apace  of  time. 

Logarithms  are  fuch  as  being  jmlituted  in 
t-hs  place  oj proportional  Numbers  do  retain  an  equal 

The  old  way  of  making  them  was  very  la¬ 
borious,  by  many  extractions  of  Roots, 

The  belt  way  yet  known  is  thus, 

Firft,  put  for  the  Logarithm  of  i,  a  Cy- 
pher  ;  for  to,  a  Unite,  with  Cyphers  at  plea- 


;1 
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fare,  for  100,  the  i  with  as  many  Cyphers  : 
for  1000,  the  3  with  juft  fo  many  Cyphers : 
for  10000,  the  4  with  Cyphers,  &c. 

Then  find  the  difference  between  fome  two 
Logarithms  above  1000,  that  differ  ,  by  Unity 
thus ;  Multiply  the  two  Numbers  together,  and 
that  product  multiply  again  by  434*94481903 
25183896  ,  which  laft  produft  divided  by  the 
Arith.  Mean  between  both  numbers,  the  Quo¬ 
tient  is  the  difference  required. 

As  to  find  the  difference  between  the  Loga¬ 
rithm  of  1000  and  1001,  their  product  is 
1001000,  which  multiplied  by  4343,  makes 
4347243,  which  being  divided  by  1000,5 
(  which  is  the  half  fum  of  1000  and  100 1  )  the 
Quotient  434  is  the  difference  of  the  Loga¬ 
rithm  1000  and  1001.  Now  if  to  the  Loga¬ 
rithm  of  iooo,^\.  3,000000  you  add  434  the 
fum  3, ©004  34  is  the  true  Logarithm  of  1001. 

But  if  you  would  make  your  Tables  to  more 
than  6  places,  it  is  neceftary  you  begin  to  find  , 
the  difference  of  the  Logarithm,  not  of  two 
numbers  above  1000,  but  above  10000. 

Having  thus  found  the  difference  of  any  two 
Logarithms  difference  by  Unity ,  and  confer 
quently  fome  of  the  Logarithms  by  dividing 
the  difference  found,  by  the  Arith.  mean  be¬ 
tween  any  two  numbers  difference  by  Unity, 
you  fhall  have  the  difference  of  the  Logarithms  . 
of  thofe  two  numbers :  Thus,  to  find  the  dif¬ 
ference  between  the  Logarithm  of  15 0  and . 

15  x 
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divide  434  the  difference  of  the  Loga¬ 
rithm  of  1000  and  1001  by  the  A- 

rith.  Mean  between  150  and  i$i  the  Quotient 
288  is  the  difference  required. 

Having  by  this  means  made  a  few  of  the 
prime  LogarithmSjthe  reft  are  made  there  from 
by  Addition  and  Subftra&ion,  and  having 
made  the  Canon  upward  above  1000  to  10000 
by  confequence  its  made  for  all  inferior  Num¬ 
bers.  The  Sines  and  Tangents  in  this  Book  are 
the  Logarithms  of  the  Natural  Sines  and  Tan¬ 
gents  before  defcribed.  , 

To  take  out  of  the  Tables  the  Logarithm  of 
any  number  under  four  places. 

Each  Logarithm  confifts  of  two  parts,  the 
Body  of  the  Logarithm  (  as  one  may  call  it} 
and  the  Index,  of  which  the  firft  only  are  in 
the  Tables,  and  confift  of  6  places.  The  Index 
or  Charafteriftick  is  put  to  the  left  hand  of 
the  Tabular  Number  after  it’s  taken  out,  and 
feparated  from  the  reft  by  a  Comma. 

Theufe  of  the  Index  is  to  fhew  of  how  ma¬ 
ny  Figures  or  Places  from  Unity,  the  natural 
number  Signified  thereby  doth  confift  >  the  o- 
ther  fix  fhew  more  exadly  the  juft  number  fig- 
nified  by  the  Logarithm.  To  take  out  of  the 
Tables  any  number  under  100,  look  in  the  firft: 
page  of  the  Table,  and  you’ll  find  every  Lo¬ 
garithm  plainly  fet  down  right  againft  its  pro¬ 
per  number.  Thus  the  Logarithm  of  1  is 
©00000  >  of  2  is  501030,  See.  , 
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But  if  you  be  to  find  the  Logarithm  of  any 
number  above  too  confining  of  three  places, 
but  under  four, look  along  the  Margin  of  the  Ta¬ 
ble  under  N,  page  after  page  rill  you  find  your 
number,  then  m  the  next  Column  to  the  right 
hand,  in  that  which  is  marked  (  0  I  on 
the  top  you  have  the  Logarithm.  J 

Thus  the  Logarithm  of 

ioi  is  008600 
no  is  04139:5,  &c. 

To  which  annex  their  proper  Indices  thus, 

m  c  ie.  mte§er  Pjace  Natural,  or  abfolute 
Number  be  under  10,  annex  o  to  the  Iaft  hand 
of  the  6  numbers  thus  found  in  the  Table  fe- 
paratmg  ir  with  a  Comma  ,  if  the  integer 
places  of  the  natural  number  be  above  l0,  and 
under  i°°,  put  1  for  its  Index,  if  above  100, 
and  under  1 000  give  it  2  for  the  Index;  but 
if  above  1000,  yet  under  10000  its  Index 
mult  be  3  ;  and  all  numbers  from  10000  to 
100000  have  for  their  Char.  4i&c.  the  Index 
being  always  a  Unite  Jefs  than  the  number  of 
integer  places  the  natural  number  confifis  of- 
fo  the  Logarithm  of  2  with  its  Index  is 
0,301030  ,.  the  Logarithm  of  102  with  its 

proper  Index  is  2,008600,  and  the  Logarithm 
of  no  is  2,041393.  scutum 

To  find  the  Logarithm  of  any  number  con¬ 
fining  of  between  four  and  five  places. 


Note 
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Note,  that  the  Table  is  divided  into  10  large  . 
Columsn,  5  on  the  right  hand  page,  and  5  on 
the  left :  alfo  each  of  the  numbers  in  the  Mar¬ 
gin  are  fuppofed  to  be  increafed  by  10  *,  and 

the  figures  o,  1*  2,  3,  4,  ^  7^  ?’  9  > 

which  are  fet  at  the  head  of  each  Column, 
are  to  be  put  to  the  figures  in  the  Margin  , 
to  make  them  a  place  more  *,  fo  that  in 
looking  the  Logarithm  of  any  numoer  above 
four  places  ,  whether  ,  it  be  whole  num- 
ber,  mixt,  or  Decimal,  firft  look  for  the 
three  firil  figures  down  along  the  left  Column 
under  N,  page  after  page  till  you  find  it,  then 
look  right  againft  it  Column  after  Column  till 
you  come  under  your  fourth  figure,  which 
you  mud  look  on  the  top  of  your  page,  then  in 
the  common  Anglfe .  is  the  true  Logarithm  ot 
your  number,  annexing  the  proper  Index  as 
directed.  But  here  note  ,  that  the  Index 
is  always  according  to  the  integer  places,  or 
places  of  Integers,  if  any,  and  not  at  all  ac¬ 
cording  to  the  Decimal  '-arts,  But  if  the  natu¬ 
ral  number  be  wholly  Decimal  Frayns,  then 
put  its  Index  according  to  its  molt  left  nand 
Figures  place  from  the  place  of  Unites* 

Thus  the  Logarithms  of 


is  5>4 

546.8'  is  2,727 
30.54  is  1,484869 
4611  is  0,664736 
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o  3 1 o f  is  1,492861 
0.003105  is  3,492062* 

To  find  the  Logarithm  of  any  number  be¬ 
tween  10000  and  100000,  you  mu  fl  fir  ft  fee  k 
the  Logarithm  of  the  four  firft  places  as  be¬ 
fore  directed,  taking  notice  of  the  difference 
that  /lands  in  the  mo  ft  right  hand  Column  un¬ 
der  D,  with  this  difference  enter  the  Table  of 
proportional  parts,  which  are  at  the  end  of  the 
Logarithm,  and  there  direftly  agftnft  that  num¬ 
ber,  and  under  your  fifth  Figure  you  have  a  pro- 
porioaal  number,  which  being  added  to  the 
Logarithm  of  the  firft  four  places,  makes  the 
complete  Logarithm  of  your  number.  If  the 
Logarithm  of  35786  be  fought,  firfl  feekthe 
Logarithm  of  3578,  which  will  be  553649, 
and  the  common  difference  under  D  121,  with 
this  difference  cmer  the  Table  of  Parts  pro¬ 
portional,  and  find  121  in  the  firfl  Column  un¬ 
der  D,  and  then  againfl  that  number,  and  under 
6  the  laft  figure  of  the  lafl  place  of  the  number 
35786>  ^nd  at  the  head  in  the  feventh  Co¬ 
lumn  you  will  find  72,  which  added  to 
553649,  makes  553721,  to  which  prefixing 
its  Index  4,  you  have  4,  553721  the  Loga¬ 
rithm  of  35786  j  but  if  the  number  had  been 
3578  6  the  Logarithm  had  been  3, 5 537*1, if 
3  57. g6  the  Logarithm  had  been  1,553721  y  if 
the  natural  number  had  been  35  786,  the  Lo¬ 
garithm  had  been  1,553711,  and  if  3. 5786,  the 

Logarithm* 


•  ^ 
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Logarithm  0,553711,  &c-  f°  t,w5  t,lc  Logj‘ 
rithm  is  the  fame,  but  the  Index  alters  accord¬ 
ing  to  the  place  of  the  firft,  greateft,  or  mod 

left  hand  figure.  „  .  T 

To  find  the  number  anfwcnng  to  any  Loga¬ 
rithm  given ;  omitting  the  Index,  feek  tne  o- 
ther  fix  figures  in  the  Table  of  Logarithms, 
and  if  you  cannot  find  them  all  exaft,  take 
the  neareft,  then  are  the  numbers  in  the  Margin 
with  that  other  figure  over-head  the  natural  or 

abfolute  number.  .  .  '  , 

The  Logarithm  3,  ^44811  omitting  the  In-  ^ 
dcx  3,  I  find  5448^I  to  anfwer  3506,  and 
the  Index  (hews  there  are  to  be  four  integer 
places,  therefore  they  are  all  integers :  fo  the 
Logarithm  1,544821  looked  in  the  Table 
would  give  5  506,  that  is,  35.0*  and  *,$44821, 
0,1  $06  all  Decimal  Parts. 

If  the  Logarithm  cannot  be  exa&Iy  found, 
and  yet  you  defire  to  have  the  natural  number 
to  five  places,  firft  find  the  number  to  4  places 
as  before  noting  the  common  difference  under 
D  on  the  right  fide,  and  taking  the  difference 
betwixt  the  Logarithm  given,  and  the  next 
lefs  Logarithm  found  in  the  Table,  then  feeking 
the  common  difference  in  theTable  of  pro¬ 
portional  parts,  in  that  Line  find  out  the  dure- 
fence  of  the  Logarithm,  and  over-head  you 
have  the  fifth  Figure. 

To  exemplifie  in  the  Logarithm  2,  $43012, 
the  Logarithm  next  lefs  is  $43*7*  anfwermg 
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fo  54 96 y  the  common  difference  is  124,  the 
difference  of  the  Logarithm  1541,  which  in 
the  Table  of  proportional  parts  again!!  124 
gives  5,  fo  that  the  natural  number  is  34963, 
and  becaufe  the  Index  is  2,  is  349.63. 

To  find  ~  the  Sine  or  Tangent  of  any  Degree  and 
Min.- 

If  the  Degree  be  lefs  than  4?  deg.  look  it 
on  the  head  of  the  Table,  and  the  minutes 
down  the  left  Column  under  M  :  but  if  the 
Degree  be  above  45,  look  it  at  the  bottom  or 
foot  of  the  Table,  and  look  the  minutes  up¬ 
ward  in  the  Right-Hand  Column,  and  in  the 
Column  difHnguifh’d  by  the  Title  of  Sine,  or 
Tangent,  or  Cofine  or  Cotangent  fat  the  bot¬ 
tom  ton  according  as  the  Degree  is )  right 
againfl  Jk  min.  you  have  the  Sine,  Tangent, 
orCofne  fought  for. 

Suppofe  you  were  to  find  the  Logarithm, 
Sine  or  Tangent  of  32  dtg  12'  look  for  32 
deg.  at  the  head  of  the  Table,  and  down  the 
left  hand  Column  under  M  for  12*  ,  then 
right  againfl  12  minutes  under  the  word  Sine  at 
the  head  of  the  Table  you  fhall  find  9,726626 
which  is  the  Logarithm  Sine  of  32  deg.  12', 
and  againfl  12  under  (7 ang.)  you  have 

9  799157,  the  Logarithm  Tangent  of  32  deg. 
12V 

Suppofe  you  were  to  find  the  Sice  or  Tan¬ 
gent 
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gent  of  37  deg.  47',  look  37  deg.  at  the  head 
of  the  Table,  and  upon  the  Right-hand  Page, 
(becaufe  the  minutes  exceed  30  )  in  the  Co¬ 
lumn  under  M,  you  muff  look  for  47  and  a- 
cainft47’  and  under  (  Sine  )  at  the  head  of 
the  Table  you  will  find  9,787132  the  Sine  of 
27  deg.  47  and  againff  47  ,  and  under  (  Tan.  ) 
you’ll  find  9,889421  the  Tang,  of  37  deg. 

47*  .  t 

Admit  you  were  to  find  the  Sine  or  Tangent  or 

64  deg.  15'.  Turn  to  64  deg.  at  the  bottom 
of  the  Table,  and  upon  the  Right  Hand  Page  its 
the  Column  over  M  look  upwards  for  1 5»  a* 
gainft  1  $  and  over  f  Sine )  at  the  foot  of  the 
Table,  you’ll  find  9^954579  t^ie  Sine  of  64 
deg.  1 and  againff  1 5',  over  (  Tang.  )  you  H 
find  10,316644  the  Tang,  of  64  deg.  15,  alfo 
againff  1 5'  over  (  Cofine )  you’ll  find  g-,6 379 3  $ 
the  Sine  Compl.  or  Cofine  of  64  deg.  1 5  • 
Suppofe  you  were  to  find  the  Sine  or  Tan¬ 
gent  of  78  deg.  5  5  nnin.  Turn  to  the  78  deg. 
at  the  bottom  of  the  Tables,  and  upon  the 
Left  Hand  Page  (  becaufe  the  min.  exceeds  30  ) 
over  M  look  for  5  5  min.  againff  which,  and  0- 
ver  f  Sine)  you’ll  find  the  Sine  of  78  deg.  5  ? 
min.  to  be  9,991813,  and  the  Tangent  in  the 
fame  Line  over  Tang,  to  be  10,70798 7,  and 
the  Cotang,  in  the  fame  line  over  Cotang,  to  be 

9r Tofind  the  Sine  or  Tang,  of  any  number  of 
Degrees  and  Minutes,  exceeding  90, 
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them  from  180  deg.  and  look  the  Sine,  Co¬ 
fine  or  Tang’  of  the  reft,  as  above  directed,  as 
to  find  the  Tang,  of  153  deg.  7  min;  its  compl. 
to  1  So  deg.  is  16  deg.  5$  min.  which  looked 
in  the  Table  gives  under  the  Title  Tang . 
9>704976  for  the  Tang,  of  15$  deg.  7  min. 

To  find  the  Sine  or  Tangent  of  any  De¬ 
grees  and  Minutes  above  180,  but  under  270, 
fubftraft  180  there- from,  and  look  the  Sine  or 
Tangent  of  that  remain’d ;  as 

To  find  the  Sine  or  Tangent  of  any  num¬ 
ber  of  Seconds  under  a  minute.  From  the  Sine 
or  Tang,  of  1  min.  fubftraft  the  Logarithm  of 
<5o,  and  to  the  Remainder  add  the  Logarithm 
of  the  number  of  Seconds  given. 

Admit  the  Sine  of  14  min.  werp  required. 


1 

The  Sine  of  1  min.  is  - - 6,463726 

The  Logarithm  of  60  is  — - 1,778 1  $  1 

The  Remainder - - -  4,68 <<7? 

The  Log.  of  14  .  1^146128 

The  Sine  of  14  min.  - — — — 51831703 


A  Sine  or  Tang,  being  given,  to  find  the 
Degrees  or  Minutes  anfwering  thereto,  if  it  be 
Sine  lefs  than  9,8494,  or  a  Tang.  Iefs  than 
10,0000,  then  its  a  Sine  or  Tangent  Iefs  than 
45  deg.  and  is  to  be  fought  in  thofe  Columns 
noted  with  the  words  (Sins  Tang.)  on  the 

head 
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head  of  the  Table.  But  if  the  Sine  or  Tang, 
exceed  thefe  refpeftive  Numbers,  then  the 
Degrees  anfwering  thereto  are  more  than  4? 
deg. and  are  to  be  found  in  thole  Columns  mark¬ 
ed  (Sine,  Tang,  at  the  bottom:  as 

Let  it  be  required  to  find  the  Arch  anfwering 
to  this  Sine  9,645631  *,  this  being  lefs  than 
9,8494,  f  run  over  the  Columns  of  Sines,  that 
have  C  Sine )  writ  on  the  head,  and  under  26 
deg.  and  againft  15  min.  jl  find  the  neareft, 
number  to  my  given  Sine. 

Admit  again  I  were  to  find  the  Degree  and 
Min.  correfponding to  this  Tang.  11,276481, 
this  being  greater  than  10,000000,  I  look  o- 
ver  the  Columns  of  Tang,  marked  (Tang.)  at 
the  bottom  of  the  Table  and  over  36  deg. 
and  againft  58  min.  I  find  the  neareft,  there¬ 
fore  the  neareft  Degree  and  Min.  anfwering,  are 
86  deg.  58  min. 

To  multiply  one  number  by  another  *,  by  the 
Log. 

Add  the  Logarithms  of  the  Numbers,  and  the 
Sum  is  the  Log.  of  the  Product. 

To  divide  one  number  by  another,  is  to  fub- 
ftraft  the  Logarithm  of  the  Divifor  from  the 
Logarithm  of  the  Dividend. 

Three  numbers  being  given  to  find  a  fourth 

proportional  by  the  Log.  .  , 

Add  the  Logarithm  of  the  feeond  and  third 
numbers  together and  from  that  Sum  fubftracl 
the  Logarithm  ofthefirft,then  is  the  remainder 
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the  Logarithm  of  the  fourth  Number  fought* 
To  extra#  the  Square  Root  of  a  Number  : 
Halve  the  Logarithm  of  the  Number,or  divide 
it  by  i,  and  thequot.  is  the  Log.  of  the  Root. 
But  to  extra#  the  Cube  R  cot,  divide  the  Loga¬ 
rithm  of  the  given  number  by  3,  and  the  quot. 
is  the  Log.  of  the  Root. 

Of  Triangles  in  general, 

1.  A  Triangle  is  a  Figure  comprehended  pf 
three  Tides :  and  is  either  Plain  or  Sphsericak 

2.  A  plain  Triangle  is  that  which-is  defcri- 
bedon  a  plain  Surface,  and  if  it?  three  fi-des 
be  right  Lines,  it’s  called  a  right  lined  plain 
Triangle  *  and  that  is  again  either  right  angled, 
or  oblique  angled  j  and  the  oblique,  is  either 
obtufe  or  acute. 

3.  Any  one  fide  pf  a  right-lined  plain  Tri¬ 
angle  is  lefs  than  the  fum,  and  greater  than  the 
difference  of  the  other  two  Tides. 

4.  All  the  three  Angles  of  every  right  lined 
plain  Trian.is  equal  to  1 80  deg.or  a  Semicircle : 
therefore  if  two  Angles  of  a  Triangle  be 
known,  the  third  is  alfo  known,  being  only  the 
Compl.  of  their  fum  to  180  deg.  Alfo  if 
one  Angle  be  known,  the  fum  of  the  other 
z  is  known  only  by  fubftra#ing  from  1 80  deg, 

5.  Any  one  fide  of  a  right  lined  plain 

Triangle  being  continued,  the  exterior  An¬ 
gle  is  equal  to  the  two  interiour  Angles  op¬ 
posite.  6,  A 
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6.  A  plain  right  angled  Triangle  hath  one 
;ht  Angle  which  is  equal  to  both  its  other 
igles,  and  therefore  are  neceffarily  the  Com- 
bments  one  of  the  other,  fo  that  the  one  be- 
g  known,  the  other  is  alfo  known. 

17.  In  a  right  angled  plain  Triangle,  the 
m  of  the  Squares  of  the  Sides  containing  the 
?ht  Angle  is  equal  to  the  Square  of  the  Hypo- 
enufal. 

The  Voffrine  of  plain  Triangles,  Tigonometria , 

•  the  Doftrine  of  Triangles  teaches  the  man- 
tr  of  computing  the  Sides  and  Angles  of  Tri¬ 
ples,  from  certain  data. 

Ill  every  Triangle  are  fix  parts ,  three  Sides, 
id  three  Angles. 

!  In  a  right  angled  Triangle  are  given  two  be¬ 
lles  the  right  Angle,  and  in  an  oblique  Tri- 
igle  are  given  three  of  thefe  parts  to  find  a 
iurth. 

But  note,  that  the  3  Angles  are  not  fufficient 
>  the  Sides,  they  give  no  proportion  of  the 
ides.  Any  one  of  the  Sides  of  a  right  an- 
ied  plain  Triangle  may  be  made  the  Radius  oi 
Circle, and  then  the  other  Sides  will  be  Sines, 
tangents,  or  Secants  of  Angles,  and  what  pro- 
brtion  the  Side  put,  as  Radius  hath  to  the 
adius,  the  fame  hath  the  other  Sides,  to  the 
lines,  Tangents,  or  Secants  by  them  reprefent- 
jd.  From  hence  are  deduced  the  two  firft 
allowing  Axioms. 

C  Axioms 
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Axioms  for  the  folution  of  all  plain  right-lint  t. 
Triangles* 


i. 


In  any  plain  Triangles  the  Sides  are  di 
redly  proportional  to  the  Sines  of  their  oppo- 
fite  Angles  And  the  contrary. 

2.  In  the  right-angled  Triangles,  as  one  Leg 
is  to  the  other  :  fo  is  the  Radius  to  the  Tangent 
of  the  Angle  oppofite  to  this  laft  Leg.  And 
the  contrary. 

5.  In  any  plain  right-lined  Triangle,  as  the 
luni  of  any  two  fades  is  to  their  difference,  fo 
is  the  Tangent  of  the  half  fum  of  their  oppo- 
lite  Angles,  to  the  Tangent  of  their  half  diffe¬ 
rence,  and  the  fum  of  the  *  fum  and  diffe¬ 
rence  is  the  greater :  therefore  if  two  Sides 
and  the  Angle  included  be  given,  the  reft  from 
hence  will  be  known. 

4.  As  the  Bafe  is  to  the  Sum  of  the  other 
two  Sides  ■,  fo  is  the  difference  of  thofe  Sides, 
to  the  difference  of  the  Segments  of  the  Bafe 

Note  that  in  ftating  the  Cafes  of  Triangles,. 

a  a  ,  J  n  lou§h.t’  >'ou  Put  tlle  Radius,  or  an 
Angle  firft  .*  but  if  an  Angle  be  required,  put 
a  fide  firft.  ^  j  r 

Thefe  four  Prop,  rcfolve  all  plain  Triangles. 
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I  Of  the  World. 

^11  the  glorious  fpangled  Canopy  of  Stars  we 
with  the  Earth,  and  whatever  elfe  is  con- 
led  therein  is  called  the  world,  which  tho  to 
eeming  fo  vaftly  extenfive  and  great,  is  but 
ry  fmall  part  of  theUniverfe. 

Phis  Canopy,  or  admirable  Concameration 
it  refpeding  the  Earth,  which  is  a  part, 
n  we  call  it  World )  is  called  Heaven. 

Of  the  Heaven  and  Stars. 

1  .  ^  »  •* 

he  Stars  are  of  two  kinds,  Fix’d  and  Mo- 

e. 

he  Fix’d  always  keep  at  the  fame  diftance 
pofition  one  from  tne  other,  and  are  far- 
known  from  the  movable  by  their  twink¬ 
le  Movable  are  either  fuch  as  move  regu- 
,  and  according  to  a  known  order,  and 
failed  Planets,  or  irregular,  whole  way  and 
of  moving  nothing  can  be  faid  of,  till  the 
jis  feen:  thefe  are  called  Comets  and  Rla- 
rStars.  ’  J 

ie  fix’d  Stars  being  many  thousands  are  for 
lion’s  fake  nominated  by  Parcels,  or  Con- 
!tions«  to  which  are  given  the  names  of 

C  2  Men, 
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Men,  Birds,  Bealls,  or  fomewhat  clfe,  as 
pleafed  the  Ancients.  Of  thefe  ConfteIlati< 
there  arc  about  $o,  the  Stars  in  them  be: 
fome  bigger,  and  forae  lefTer,  according  tc 
Rates  or  Magnitude,  thofe  of  die  firft  Rate  I 
mg  the  very  biggeft  of  all  we  fee  ;  the  feco 
are  of  the  lize  of  thofe  7  well  known  ones 
Charles's  min  ,  the  third  of  that  of  the  Pi 
Star.  _  Within  this  Sphere  of  Fix’d  Stars  ; 
contained  the  Planets,  Earth,  and  Sun,  the  S 
being  fix  d,  and  as  the  Center,  round  whi 
the  Planets  move. 

Thefe  Planets  are  either  Primary  ,  whi 
move  about  the  Sun,  as  their  common  Cent 
rhe  nearer  fwifrer,  and  the  remoter  flow 
according  to  their  diflances  from  him  :  Or  t 
cundary,  which  move  about  the  Primary 
their  proper  Centre,  as  our  Moon  about  t 
Earth,  and  both  together  about  the  Sun. 

The  Primary  Planets  are  fix. 

T t  Saturn ,  the  farthefl  from  the  Sun. 

U  Jupiter ,  the  next. 

Mars  moves  within  the  Orb  of  \ 
pittr.  J 

&  Earth  within  that  of  $  . 

2  Venus  is  die  next  to  the  Earth. 

2  Mercury  is  the  innermoft  next  the  Si 
So  that  the  Earth  is  between  the  Orbs  of 
and  $. 

Tho  the  Earths  annual  Orb  be  very  lari 
compared  with  its  own  Diameter,  yet  if  co 

par 
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red  with  the  vaft  di  fiance  at  which  the 
xed  Stars  are  placed  without  it,  the  Angle  it 
trends  is  hardly  fenfible.  So  that  in  what  part 
!ver  of  her  Orb  the  Earth  is.  Hie  is  never- 
jelofs  to  appearance,  and  the  fharpeft  (crutiny 
!  fenfe,  in  the  Centre  of  the  Starry  Heaven-,  and 
nes  produced  from  her  Centre  to  each  Star, 
point  in  Heaven,  or  to  all  the  points  in  any 
jrde  in  the  Heavens,  (halt  defign  the  Star¬ 
ring  or  Circle  on  the  Earth’s  furface. 

)f  the  Body  ov  MaJs  of  H&Yth  And 
mter. 

That  it’s  a  Globe,  and  has  a  property  of  at- 
rafting  all  it’s  parts,  or  it’s  parts  a  tendency, 
ailed  weight,  towards  it’s  middle  point  or 
lentre,  and  that  upward  and  downward  are 
lrrm  only  refpetfing  the  Center,  or  faid  middle 
Point  of  the  Earth,  I  fhall  not  need  to  wfift 
pon,  they  being  common,  and  well  known 
totions  already  apprehended  by  rnoft  people. 

1  This  Globe  of  Earth  and  Water  has  two 
joints  diredly  oppofite  the  one  to  the  other, 
ih*at  conilantly  infped  the  fame  parts  or  points 
If  the  Heavens,  which  points  are  called  Poles, 
is  are  alfo  thofe  points  in  the  Heavens  in- 

lE</Uke  paffing  through  the  body  of  this  Globe 
*  co  from 
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f  rom  one  Pole  to  the  other,  and  alfo  parting  t 
Center,  is  called  the  Axis. 

Fmaginea  Circle  to  girt  this  Globe  of  Ear 
and  Water  round  in  the  middle  between  t 
two  Poles,  fo  that  the  plain  of  the  Circle  m 
be  at  right  Angles  to  the  Axis ;  this  Circle 
called  the  Equinotfial  Circle  or  Line,  and 
being  the  principal  Line  of  life  among  Seame 
they  often  omit  the  word  Equino&ial,  caliir 
it  tm  Line .  A  Circle  right  over  this  in  tl 
Heavens  is  called  by  the  fame  name. 
r  Again  imagine  Circles  to  pafs  from  onePo 
to  the  other, through  as  many  degrees  or  poin 
cf  the  Equinoctial,  as  you  pleafe,  thefe  Circh 
are  called  Meridians. 

The  Circle  you  fee  in  a  clear  day  where  th 
Sky  and  Sea  feems  to  meet  all  round  is  calie* 
the  vifible  Hendon,  parallel  to  which  at  the  di 
nance  of  the  Earth’s  Semidiameter  is  the  tru 
Horizon. 

The  point  in  the  Heavens  direCtly  over  you: 
head  in  all  places,  is  called  the  Zenith,  and  th< 
point  under  the  feet  is  called  th eNadir,  and  arc 
cacti  of  tb?m  90  degrees  from  the  Horizon. 

.  Now  imagine  Circles  to  be  deferibed 
m  r/le  Heavens  round  the  Globe,  all  meeting 
in  the  Zenith  and  Nadir,  as  the  Meridians  do  in 
the  Poles,  and  to  cut  the  Horizon  at  right  An- 
g  es  as  the  Meridians  do  the  Equinoctial. 

Thefe  Circles  are  called  Azimuth  Circles < 

And  it  there  be  imagined-Parallels  to  the  Ho¬ 
rizon 
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ron  upwards  towards  the  Zenith,  they  are  call- 
AbnucanUrSf  or  Circles  of  Altitude. 

Thofcthat  inhabit  under  the  Equinoctial  are 
!d  to  have  a  right  Sphere  5  thofe  under  either 
pie  a  Parallel  Sphere  but  thofe  in  any  other 
rt  an  Oblique  Sphere.  , 

j  _ 

f  the  Motions  attributed  to  the 

Sun. 

j  The  Sun  Teems  to  have  a  twofold  motion, 
leone  from  Eaft  to  Weft,  by  which  he  makes 
te  days  and  nights,  and  is,  tho  feemingly,  a 
lotion  in  the  Sun,  only  the  turning  of  this 
lobe  of  Earth  and  Water  on  its  own  Axis  from 
/eft  to  Eaft  in  twenty  four  hours. 

The  other  is  of  the  Sun  to  Weft  from  Eaft, 
lite  round  within  the  Orb  of  the  Fix  d  Stars 
10m  CoriftelJation  to.  Cdnftcllation  till  in  about 
5 S' days, he  comes,  to  the  fame  place  or  ConfteL 

tion  again,  and  the  trad  or  way  he  describes  a- 
aongft  the  fix’d  Stars  in  this  pafiage,  is  called 
Ee  Ecliptick  which  is  divided  into  twelve  e- 
ual  parts,  called  Signs,  and  are  namea  thus, 

C' Aries,  d  Taurus,  XL  Gemini ,  S  Cancer,  Si 
So,  vqp  ffirgo,  dfr  Libra ,  tU  Scorpio,  T  Sagit¬ 
tarius,  'v^p  Capricornus ,  iw  Aqua)  ins,  1  ijees , 

j# 

C  4 


This 


mm 

ill 
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•  Th.!s  motjon  alfo,  tho  attributed  to  the  Si 
is  rally  a  motion  of  the  Earth  round  the  St 

ScllTr  3nd  Wiwer>  Inc^afe  I 
creafe  of  Decimation,  and  length  of  days  wi 

^Jffcrmg  times  and  places  of  Rifing  and  S< 


The  points  where  the  Equinoftiafand  Edit: 

al  Poinrs°ne  t  lC  °thef  arecaJlcd  the  Equinoa 

The  difance  of  the  Sun  or  any  Srar  from  tf 
Equmotfial,  either  North  or  South,  or  tf 
Arch  of  a  Meridian  between  the  Sun  or  St  a 
and  the  Equator  is  called  its  Declination. 

thXl'a  ny  thc;u™,DS  of  the  «rth  on  it’s  Axi 
the  faft  Part  of  the  Horizon  is  brought  to  th 

Sun  or  any  Star,  the  fun  or  ftar  is  faid  to  rifi 
and  when  the  Weft  Part  of  the  Horizon 
brought  to  the  fun  or  ftar, it’s  faid  to  fet. 

The  point  or  degree  of  the  Equinotfial  tha 
comes  to  the  Meridian,  together  with  the  fur 
or  any  ftar  being  numbred  from  the  Equinotfia 
Pomt  T  is  called  it’s  'Right  Afcenfion.  4 

d^ree  °f  fhe  Equinoctial  that  rifetl 
^lth  the  fun  or  ftar  in  an  oblique  fphere  is  called 
ks  oblique  Afcenfion,  and  the  degree  that  fen 
with  it  the  oblique  Defcenfion. 

The  difance  of  rhe  fun  or  any  ftars  rifing 
from  the  Eaft,  or  fetting  from  the  Weft,  rha^ 
is,  me  Arch  of  the  Horizon  between  the  Rifing 

Pninr  °r  £tting  ^r  and  the  Weft 

Point  is  called  its  Amplitude, 
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The  Time  of  the  Suns  rifing  or  fetting  before 
after  fix  of  the  clock,  is  called  its  Differ  ms 

i  Afcenfion.  ,  , 

The  Arch  of  the  Horizon  between  the  Me- 
ian,  and  an  Azimuth  Circle  paffing  through 
t  Center  of  the  fun,  or  any  ftar,-  is  called  the 
I  imutb. 

Altitude  is  the  Angle  between-  the  Horizon 
d  Vifual  Ray,  or  Line,  paffing  from  the  eye 
jche  Center  of  the  fun  or  (far  obferved. 

Of  the  Moons  Motions. 

To  the  Moon  alfo  is  attributed  a  twofold  mo- 
in,  the  firfl  from  Eafl  to  Weft  in  2,4  hours, 

1  minutes  nearly,  whereby  fhe  feerps  to  rife, 
Iminate  and  fet,  being  likewife  as  in  the  fun 
|d  flars  only  an  effeft  of  the  Earths  day  ly  mo¬ 
rn  on  its  Axis  :  for  tho  the  diurnal  motion  of 
e  Earth  be  performed  in  24  hours  nearefl,  yet 
caufe  the  moon  every  day.by  her  own  morion 
bves  Eaflward  (  as  after  will  be  fhewed  )  a- 
*ut  1 3  degrees  each  day,  the  Meridian  doth  * 
tttcome  toher,  or  fhe  to  it,  till  19  degrees,  or 
&  minutes  of  time  after  its  return  to  the  fun,  or 
p  minutes  of  time  after  its  return  to  the  fame 
bint  of  the  Heavens. 

The  other  motion  h  from  Weft  to  Eaft  round 
lout  the  Earth  contrary  to  the  firfl,  whereby 
ie  appears  in  all  her  phafes,  and  makes  all  her 

C  y  Afpeft*  1 
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C.3 

Afpe&s  with  the  Gin  and  Oars,  as  Horned,  Ha 
cd,  Gibbous,  New,  now  applying  to  this  its 
then  obfcuring  that  &c.  And  in  this  lier  prop 
motion  flie  is  27  deg.  8  hours,  patting  from  ai 
nrit  itar  or  point  of  the  Ediptick,  till  (1 
comes  to  it  again.  But  from  one  Conjunftic 
witH  the  fun  to  another,  fhc  fpends  2p  degree 
labours;  for  tho  in  27  deg.  8  hours  fhe  r< 
turn  to  the  fame  point  of  the  Ecliptick,  fb 
doth  not  find  the  fun  in  the  point  fhe  left  him 
*or  me  Earth  or  fun  moving  every  day  abon 
one  degree  towards  the  Eaft,  is  moved  fo  fa 
from  the  place  where  the  Moon  left  him,  a<  tha 
me  cannot  oyer*  take  the  fun  to  come  in  Conjun 
etion  with  him,  until  fhe  has  moved  2  deg.  , 
hours, 44  m. more, and  this  is  the  true  caufewE 
there’s  29  deg.  12  hours,  44  min.  betweei 
New  and  New,  when  as  in  27  deg.  8  hours 
she  compleats  her  revolution  from  any  fix’c 
point  of  the  Heaven  to  the  fame  again. 

But  the  moft  People  loving  round  numbers, 
have  for  a  long  time  ufed  to  allow  20  days  be^ 
tween  one  Conjunftion  and  another,  which 
tho  it  be  11  hours,  16  min.  too  much  ;  yet  for 
as  mu-ch  as  its  a  cuttom  amongft  them  I  (hall 
here  not  reform  but  explicate.  311 

Now  by  dividing  ?6o  by  j0,  its  plain  th; 
Ihe  departs  from  the  fun  each  day  12  decree 
or  48  minutes  of  time,  which  is  4  0f  anhouj 

Co  that  fhe  will  come  to  the  Meridian  4  0f  a 

hou 
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jjp  every  day  later  than  the  day  before,  and 
many  "days  old  as  fhe  is,  fo  many  times  ^ 

!  an  hour,  or  |  of  fo  many  hours  will  fhe 

he  to  the  Meridian  after  the  fun. 

For  want  of  a  fitter  Inftrument  to  obferve 
b  feparation  of  the  Moon  from  the  fun  u  >ea, 
y  have  applyed  this  motion  of  the  Moon  to 
*  Compafs,  making  is  an  Horizontal  Motion, 
fiding  the  Compafs  Card  into  hours  and 
^rters,  a  divifion  proper  only  to  the  Fqui- 
ftial,  this  they  ufe  for  the  eftimating  time, 
alfo  for  computing  the  Tydes,  for  both  which 
1  very  unfit,  and  no  ways  to  be  allowed  ot, 
|efs  near  the  Pole  where  the  Equinoctial  -and 
rizon  do  almoft  coincide. 
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A  Table  of  the  Latitudes  and  Longitudes  of  tl 
principal  Ports,  Harbours,  Head-Lands  ar 
-Wands  m  rhe  World.  Their  Longitud 
being  reckoned  from  the  Lizard. 


Coafi  of  C)  ml  and.  and  "Nova  Zembla, 


Places  Names. 


Haclnits  Head-Land 
Fair  Foreland 
Point  loo 4  out 
Hope  iftand 
Cherry  ifland 
ice  Point 
Cape  Najgaw 
Admiralties  1  gland 
Burroughs  Strait 


- — - - 

! 

Latitude  Long. 
North.  Eafh 

de.g  mi.  d. 

m 

79 

35N  17 

5c 

19 

?°N  if 

45 

77 

30N,22 

2a 

7* 

56N  31 

4? 

Vi 

0 

Z 

O 

30 

77 

10N  71 

30 

76 

30N  70 

00 

7  5 

ioN  68 

20 

66 

30N  68 

30 

J 

1 


Coaft 
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Coaft  of  Lapland  and  Norway. 


Cape  Candenofs 
Bergen 
Archangel 
mrdjh 
Kjldivia  Jfle 
North  Cape 
Nay  of  Norway . 


i 

Places  Names. 

iLatitud. 

[  North 

Long. 

Eaft. 

|deg.  m. 

d.  m* 

\&i  00N  ii  10 


65  30 

70  50 

71  38 
58  H" 


45  2o 

n  10 

36  00 
27  3a 

ill  3Q 


M 


(fti 


Coafts 


/ 


I 


FWlRl'  .  ▼  *1 


T* 

•  > 
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Coafts  in  the  Sound. 


Places  Names. 


D  until  cl^ 
Stetln. 
Stockholm 
Gotland  Ijfi . 
Elfenore 
Copen-Haven 
Gottenberg 
Hoe  Scan? 
Coningsberg  • 


Latit. 

North 


10 


d.  m 

U  2$ 

53  }6 
59  2o  23 
58  zo 

56  40 

55  43 
58  10 

57  37  5 
55  08I26 


I.oneit. 

Eafl 


deg.  mi. 
24  38 


Iflands 


39 
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Iflands  about  the  Coafts  of 

Scotland . 


Places  Names. 

Latir. 

North 

Longit. 

Eaft. 

d.  m. 

deg.  mi. 

Shotland 

60  2  2 

03  30 

jfles  of  Orkney 

58  50 

02  20 

Fair  Iflands 

61  43 

00  10W 

Lewis  ifland 

58  30 

01  30W 

Kjlda  Ifland 

58  01 

02  10W 

Bufs  Ifland 

19  10 

12  40 w 

Coaft  of  Ifland . 


Places  Names. 

Latit. 

North 

Longit. 

Eaft.- 

d.  m 

d.  m. 

Longenefs 

58  04 

08  50W 

Merchants  Foreland 

<53  36 

12  5 oW 

Coafts 
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Coafts  of  Holland  and  Flan¬ 
ders. 

Places  Names. 

Latit. 

North 

Longit. 

Eafh 

Hamburg 

The  Texel 

Amflerdam 

Koterdm 

The  Brill 

O/lend 

Calice 

Antwerp  * 

d.  m. 
53  44 
53  °3 
5  2  22. 

5i  59 
5i  55 
51  17 
?i  06 
5  1  0  © 

51  **] 

d.  m.  - 
14  20 

1 1  00 

10  58 

10  30" 

Jo  08 

9  *8 

H 

0  0? 

10  50 

Coaft 
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Places  Names. 


Latit.  Longit. 
North 


d. 


d.  m 
$3  04(3 

55  12 
54  10 
53  45 


1  30 


5 


Buchanefs  ■ 

Tinmoiith 
Flamk'ough  Head 
Toe  Sporn 
London 
mnnrton-nz\s 
Orfordnefs 
North-Foreland 
South-Foreland. 

Dover 
Dungmfs 
Toe  Beach 

Eajl-F  or  eland  of  the  Wight 
Donofe 
Tm  Needles 
Portland 
The  Start 
The  Lizard 

■  Tie  Southermoft  of  all  the  Ijles  andxo 
Rect*s  of  Si  He 
Londeys  1(U 
Davids  Head 
Briflol 

The  South  Point  of  S.  Maries,  one 
of  the  Silly  Ijles 

The  middle  of  Angle,  or  S.  Agnes 
one  of  the  Ijles  oj  Silly ,  onAo  15 
which  is  the  Light-boufe,  J 
*  Liverpool  53  2® 


$ 


5 


5 


8 


10W 


qiW 


j  32  E 


II 


f  BlJJ 

J 


■ 

>  .  •  '  s 
t  •  J 
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In  the  Irifh  Seas, 


Places  Names. 


^oly  Hind. 

■the  Calf  of  Man  j 

Kfl’rty  Point  of  the 
m  of  Man,  caihA 


tire.f  Mn’  UM  ft44  34 


d.  m 

53  33 

54  lo 


Fair-Head,  or  Fair-Foreland 
Blafques 

Mi  [fen- He  ad 
Cafe  clear. .  •> 

Old  Head 


Dublin 


Lcragir. 
Eafl.  , 


40 


55  15  o  35W 
52  °3  $  35W 
51  19  3  4$W 
5*  °3}  00  W 

51  28  2  joW 
51  080  35W 


S3  ii'o  30W 


:  ! 


Wefbern 


#gB 


■■ 
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Weftern  Coafts  0 
Spain  and  Fortugc, 

f  France 
il. 

i 

Places  Names. 

Latir.  Lon  git. 
Mortb.j  Eafh 

rl  •  m.  d.  m. 

$e yn  Head 
capsHage  ■ 
Gam  fey 
Jerfey 
u[hant 
S.  Matos 
Brejl 

Bordeaux. 
Bilbo  a 

Cape  OYtegal 
Cape  F iniftem 
*  Lisbon 
Cape  Vincmt 


,1 


49  5°'^ 
49  553 
49  3  5 i 3 
49  30.3 
48  3  5° 
48  28 
48  300 

45  3° 4 

43  34f 

44  °4  2 
43  06 
38  48  3 
,37  <5°.3 


20 

35 

05 

3° 

00 

io 

30. 

40 

00W 

30W 

45W 


Sea 


44  The  *1  ut or  to*  Navigation. 


Sea  Coafts  on  the  North- 

Side  of  the  *yWediterranean 
from  the  S£rafr*Mouth  to 
the  Head  thereof. 


Places  Names’ 


Cape  de  Gat  a 
Cape  Martin ; 
*Marfeilles 
Genoa 

*Rome>  tbe  city 
Cape  Sparteventura 
Cape  Maria. 

*  Naples 

hernia ,  or  Legorn 

*  Venice 
Cape  Matapan 

*  Salamanca 

*  Alepo 

*  Alexandria  ? 
Antiochia 
Atkence 
*Barce  Uona 

*  Grand  can. 
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Places  in  the  SWediterranem 
on  the  North  Side. 


Places  Names. 

Latit. 

North 

Longlt. 

Eaft. 

■ 

d.  m. 

d.  m. 

*  Florence 

43  40 

16  00 

*  Parma. 

44 

17  30 

*  Pi  fa. 

43  *8 

18  00 

Tunis 

V  18 

l7  37 

Cape  Tres  Forcas 

35  *8 

z  0  7 

Tangier 

■a  l5 

0  U E 

1 

Iflands 


/ 
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IHands  in  the  Straits; 


*  Palermo,  on  tbs  ifle  Sicily . 
*Porton  Majorca 

*  Rhodes . 

Minorca, 

Cape  Napoli  in  Sardinia . 

MeJJina 

Corfu 

Cephalonia 

Zant 

Cape  Spudea  in  Candia. 

Candia  City. 

West  End  of  Cyprus 
Eajl  End  of  Cyprus 


Latit 

* 

Norr^ 


Longit 

Eaft. 


d.  mo  d.  m. 
38  1  1 21  10 


39 1^9 

36  o° 


*5 
35  So 
10  jo 
15  31 


39  56 
3?  io 
55  45:22  40 
57  20  20  ss 
3s  S4i27  So 
37  5  7  j2  8  30 
36  4 2 1 2. §  40 

34  5°j5i  ©5 

54  40  3 1  50 
5?  27  3S>  10 

55  53!42  35 


The 
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The  Difference  of  Longitude  between  the 
Lizard  and  London  is  between  f  deg.  $  7  min. 
and  ?  deg.  44  min. 

Brefi  is  from  Paris  7  deg.  and  from  London 
3  o  deg.  40  min.  and  from  the  Lizard,  allow¬ 
ing  the  diftance  of  the  Lizard  from  London  to 
be  5  deg.  40  min.  juft  1  deg.  00  min,  but  if 
we  make  the  diflance  between  London  and  the 
Lizard' to  be  6  deg.  then  the  difference  is  1  deg. 
20  min. 

Fen  aria  is  more  Eafterly  than  Bononia  by  1 <$ 
min.  4  fee.  And  Ravenna  is  more  Eafterly 
than  Bononia  by  42  deg.  16  fee.  Mantua  is 
more  Wefterly  than  Bononia  by  25  deg.  27 
I  fee. 

The  true  difference  of  Longitude  between 
Palma  and  the  Li\ard  is  1  a  deg.  5  min. 


An  Adverti  foment. 

THe  New  World  of  Words.  Or  a  General 
Englifh  Dictionary,  Containing  the  Pro¬ 
per  Significations  and  Etymologies  of  ail  Words 
derived  from  other  Languages ,  *vi%,  Hebrew, 
Arabic^,  Syriac^,  Greet*,  Lath,  Italian,  French, 
Spanifh ,  Britifh,  Dutch,  Saxon ,  &c,  ufeful  for  the 
Adornment  of  eur  Englifh  Tongue.  Toge¬ 
ther  with  the  Definitions  of  all  thofe  Terms  that 
conduce  to  the  underftanding  of  any  of  the 
Arts  or  Sciences ,  vi\.  Theology ,  Philofo- 
phy,  Logick  ,  Rhetorick  ,  Grammar ,  E- 
thicks.  Law,  Magick,  Phyfick,  Chyrurgery, 
Anatomy,  Chymiftry,  Botanicks,  Arithmetick, 
Geometry,  Aftronomy,  Aerology,  Chyroman- 
cy,  Phyfiognomy,  Navigation,  Fortification, 
Dialling,  Surveying,  Mufick,  PerfpeCtive,  Ar¬ 
chitecture,  Heraldry,  Staticks,  Merchandife, 
Jewelling,  Painting ,  Graving ,  Husbandry, 
Horfemanfhip,  Hawking,  Hunting,  Fifhing, 
Carving,^.  To  which  are  added  ,  The  Sig¬ 
nifications  of  Proper  Names,  derived  from  the 
Ancient  or  Modern  Tongues  ;  as  alfo  the  very 
fum  of  all  Mythology  and  Ancient  Hiftory,  de¬ 
duced  from  the  Names  of  Perfons  eminent  in 
either  ;  and  likewife  the  Geographical  Delcri- 
ptions  of  the  chief  Countries  and  Cities  in  the 
World;  efpecially  of  thefe  three  Nations, 
wherein  their  chiefeft  Antiquities,  Battels,  and 
other  mofl  memorable  Paffages  are  mentioned  : 
not  omitting  all  other  Subjects  that  are  ufeful, 
and  appertain  to  Advance  our  Englijh  Lan¬ 
guage.  The  Fourth  Edition. 

Sold  by  Obadiah  Blagrave  at  the  Bear  in  S . 
VauCs  Church- Yard,  near  the  Little  North-door, 
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2  34 

|  350248 

35044.2 

3  50656 

350829 

225 

352:83 

3  5  2  3  7  > 

352568 

3  5276i 

22  6 

3  54  *°S 

3543°* 

3  5-1493 

354685 

227 

3  56026 

3  56217 

356408 

256599 

228 

2 '793 5 

358125 

358316 

358506 

22p 

3  -■‘■'83  s. 

60025 

360215 

360404.  | 

236 

36-728 

61917 

362105 

362294 

5  3 1 

3  6  3  -S  '  2 

363800 

?63988 

364176 

232 

3  ' 5t8S 

(65675 

26586: 

3  66C4f, 

2:3 

3  ’>72  5 6 

3  67542 

367729 

3  679  *> 

2  ?  j 

?  92  6 

269101 

369587 

369 772} 

3'I06,3 

37*253 

37-437 

371 622 

1  6 

3  72912 

273096 

373  ?8o 

3734  64 

2  57 

'▼4748 

374932 

375*15 

-7529H 

23  S 

376<77 

376759 

376942 

377*  24 1 

2  39 

378398 

278580 

378761  J 

37894  •  1 

3  J  2£>OCt 

3 1 47 1 o 
5  I 6809c 

3*885181 

?  20977, 


3  23°40- 


3  2JIOJ: 


3a7«55; 

329194 

251225, 


953246 

335257 

537260, 

3392sj 

3412-7 


-49212 , 
545178 ■ 
347135 
34^083 
35*023 


552954 
354876 
3 s 0790 
358695 
360^92 


302482 
564363 
3  66236 
363ior 
569938 

3 7 *8 06 

3  73  H7 
375481 

377306 
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5 

6 

2812 

313023 

4920 

315150 

7018  I 

317227 

9106 

319314 

1184 

321391 

3^2 

3  23458 

!)510 

3-5516 

17359 

3275^3 

fc?39* 

3  29601 

,1427 

231630 

^  l  i  A  r  ^ 

<15760 

3*7*54 


3J447 
5545S 
?745 9 
^945t 

4  1455 


454  °9 
455? 
473  3° 
49 2  78 
51216 


545  606 

345570 

347525 

249471 

3514m 


?55i47 

55068 

56981 


S 56981 
358886 
560783 


362671 

364551 

366423 

368287 

370143 


3535-9 

355260 

357*7* 


371991 

373831 

375664 


366610 

368473 

370328 


377488  37767° 
379306  !  379487 
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o 


3802x1 

382017 

383815 

385606 

3873QO 


389166 
39°935 
392 697 
39-?4>2 
39 6199 

397940 

399674 

40X400 

40312a 

404834 


380392 

382£97 

383995 

3857*85 

387568 


389343 
39r* 12 
392873 

395827 

396374 


380573 

382377 

384x74 

385964 

387746 


? 


4-6540 

408240 

409933 

411620 

413  3°o 


3981x4 

399847 

40x573 

403292 

405005 


414973 

416640 

418301 

4*9956 

421604 


406710 

408410 

4X0102 

411788 

413467 


389520 
391288 
393048 

-94802 

39654-8 

398x87 

400020 

401745 

403464 

405176 


423246 
424882 
42651 I 
428135 
429752 


415*40 

416807 

418467 

420121 

421768 


406881 

40857? 

410271 

41x956 

4x3635 


43*364 
432969 
43  4  S69 


423410 

425045 

426674 

4282577 

4299x4 

431525 

433x29 

434728 


4X5307 
4x6973 
41863 ; 
4X02{36 
421933 


380754 

3*2557 

3^43  53 
386142 
287923 

389^97 

39X464 

393224 

394977 

3967J2 


38093, 

38273 

3*453 

386321 

388 IO| 


3898755 

391641 

393400 

395x52 

396896 


3  98461 
400192 
40x917 

403655 

405346 


407051 

408749 

4x0440 

412x24 

4x2802 


4X3573 

4252o8 

426836 

428459 

430075 


43x685 

433290 

434888 


436163  U36322  436481 
4377/1/437909  >  438067 


4X5474 

417x39 

4x8798 

420451 

422097 


423737 

425371 

426999 

428621 

430236 

43*846 

43345° 
435048 
436640 
4.38226  - 


398634 
400365 
402089 
403807  * 
4055‘7 | 
407221 


408918 

410608 


412292. 

413970 


4I564X 

4173 06 

4x8964 

420616 

422261 


423901 

5554 
4*7x61 
428782 

430398 


432007 

433610 

435207 

36798 


BfiggV  Logarithms . 


5  | 

6 

54*296 

3830^7 

334891 

586677 

58S456 

3  5)0228 
39*993 
393751 
395501 

397245 

398981 

4007 11 
4o2433 
4°4 1 49 
405858 

7 

8 

9 

D 

t » x  5  ! 

47 ‘f  1 
.64-9,9  l 
18279  | 

>0051  j 

t»  1 8 1 7  I 

?3  575 

P7070  j 

t>8do8 
^os?8 
D2i6t 
b5978  ! 
105688. 

381476 

383277 

385070 

386856 

S88634 

390405 

392169 

393^26 

395676 

397418 

399154 

400883 

401605 

404320 

406029 

381656 

383456 

38J249 

387034 

3§88h 

390582 

392345 

3 94 10 1 
395850 
397592 

399327 

401056 

402777 

4°i492 
4061 99 

81837 

183*36 

585427 

[87212 

3889X9 

390758 

392521 

394276 

396025 

397766 

49950 ( 

4.11228 

402949 
404663  | 

40637° 

181 

180 

17  9 

17  V 

1  78 

>77 
176  | 

175 

174 
174  1 

174 

173 

172 

171 

171 

170 

169 

I6p 

168 

167 

167 

166 
165 

165 

167 

164 

163 

163 

162 

i6r 

160 

160 

159 

159 

158 

P739‘ 

109087 

•TO  777 
Ti^eo 
i-iii  ?7 

407561 

I  4°9257 

410946 
412628 
4Ti3°  5 

4°773 ! 
4*9426 
411 114 
412796 
414472 

407900 

409595 

411283 

412964 

414639 

408070 

409764 

411451 

413-32 

414806 

- - 

,15808 
-17472 
1- 1 9 1 2? 
120781 
122426 

415974 

417638 

4I9295 

420945 

422590 

424228 

425860 

427486 

429106 

430720 

416141 

417804 

41046© 

421110 

422754 

416308 

4*797° 

419625 

421275 

422918 

416474 

418135 

419791 

411439 

423082 

*24065 

S25697 

427324 

428944 

430559 

424392 

426013 

427648 

429268 

430881 

424555 
426185 
417811 
429429 
43  *042 

4247 1 8 
426349 
427973 
429591 
431203 

432809 

4344°9 
j.  436003 

437592 
7 1  439!75 

k3»T«7 
43377° 
43536< 
43695' 
4385  + 

432328 

43393c 

435526 

7  437*1* 
1  4387°^ 

43 248  * 

434°9c 
43568! 
43727. 
>  43885. 

43264c 

434245 

43584/ 

>  43743' 
9  43901' 

N 


Bri^  Logarithm 


43^^35  :  4374* f 

44^90p  ,  44106/5 
44  2489  44^^37 


444045 

445404. 

-  44 7*jtf 
448705 


44+2or 

4457^0 


2 

3 

43964a 

4374o4 

44f2H 

4 r  3  8  r 

4+2793 

44 25>jo 

+44357 

4445' 3 

445 * i 5 

44 607  r 

4+7458 

447623 

445>o  1 5 

449'7o 

45° 557 

45°7r  i  <■ 

452093 

452247  4 

45  3524. 

452777  4 

.  4 

4  3  <;>><;< 

4+153* 

4+3 1®<5 

444^59 

446225 


2< 


^74*i5 

475471 


47+352 

4758i5 

4 11166 
478711 
480151 
488)85 

"  o j5 


4774  r  + 
478875 
480294 
481729 
483 r 59 

4^+585 


44° 122 
44169s 
443263 
;  444-325 
446382 


44723* 

442473 

4Jioi3 

452558 

454083 

455606 

457*25 
4.5  8  63  8 
460146 

461649 


455753 

457276 

458782 

460296 

461799 


463 146 
464659 
466126 
467608 
46qo85 


46329 6 

464787 

466274 

467756 

469235 


470557  47°7°4 
472025  472*7* 

473487  473333 

474944  47 5° 9° 


476397 


477844 

479287 

480725 

482*59 


47654.2 


477989 

47943  * 
480869 
482302 


48:3587  4837*°' 


478*33 

479575 

481012 

482445 

483872 


485011 

486430' 

487845 

489255 

490661 


4.85:95 

4$67i4 

488127 

4*9537 

490941 


Logarithms. 

I  I 


49»362 

<192760 

494»55 

495544 

496930 

498311 

499687 

5010551 

702427 


491502 

492.900 

494294 

495683 

497068 


49^642 
493040 
494433 
495822 
4972 06 

49  858  6 
499962 

5° -1333 


525 

51x883 

326 

513218 

327 

514548 

328 

7x5874 

1  329 

717196 

330 

518514 

33  1 

519828 

332 

521x38 

333 

522444 

.334 

523746 

335 

525045 

336 

52633c? 

337 

527630 

338 

‘ 

528917 

339 

530200 

340 

53*479 

341 

532754 

342 

534026 

343 

535294 

344 

536558 

5I3352 
514681 
516005 
527328 
5  x  86 45 

5  29959 
521263? 

5^575 

523876 


5°542 1 
506775 
508125 


3  4 


491782  451522 
^3179, 493  319 


49457 

495560 

457344 

498724 

5000^2 

50x470 

502837 


49471 X 

496099 

497482 

49  806  2 
5°0236j 
501607  I 
5° 297 j 


5 12 1 50 

513484 

514813 

51613c? 

517460 


525174 

526468 

527759 

529045 

53o?28 


518777 

520050 

521400 

522705 

524006 

525304 

5»6598 

527888 

529174 

530456 


531734 

533005 

53428o 

535547 

53f*8ii 


511081 
512417 
5ii75o 

525079 

5 1 64  0? 

_ .£17724 

518909!  5'jc?04; 
520221 5  520352 
521530  j  521661 
522835  I  5 32966 
524 13 6| 5  242^6 
525433 

526727 
5a  8oJfj 

529302 
530584 

531862 


5  3  3  1 3  <5 


525^63 

526856 

5 2 8 ; 45 

529430 

5307x2 

53 '989 
53  i  263 


534407!  534534 

535^74  535800 

536937!  5370^^ 


Erigg’i  Logarithms* 


492062 1  49-2oi 

493458  493597 
494850  494989 
49**37  49*37* 
497611  497759 


498999 
5°° 374 
501744 
503109 
504471 


499*37 

500511 
501880 
503246  |  503382 
504607  1  504743 


505828 

507181 

508530 

509874 

511215 


5i25S» 
513883 
5 1 5  a  *  i 
5^535 

517855 


519171 

520483 

521792 

523096 

524396 


492341 

493737 

495128 

496514 

497897 

499275 

500648 

502017 


492481 

493876 

495267 

496653 


505963 

507316 

508664 

510008 

511348 


506099 

507451 

508799 

510143 

511482 


512684  512818 
514016  514149 

5M344  5^476 
516668  516800 
517987  518119 


492621 

494015 

495406 

496791 


398037  I  498173 


499412 

500785 

50215  t 

503518 

504878 


499550 

500912 

502290 

7°  3 *54 
503014 


506234 

507586 

508933 

510277 

511616 


512951 

514282 

515609 

516932 

518251 


525692 

526985 

52827^ 

529559 

53o84° 

5321*7 

53339* 

534661 

535927 

537189 


5i93°3  I  5j943 
520614  520745 

521922  52-^°53 

523226  j  523356 
524526  524656 

525822  |  525951 


$06370 
507721 
509068 
5 1041 1 
511750 


519566 

520876 

522183 

523486 

5?4735 

526081 


513084 

514415 

515741 

517064 

518382 

519697 

521007 

522314 

523616 

524915 


527114 

528402 

529687 

53°9*8 

532245 

533518 

53*787 

5l*°53 

537315 


52-7243  527372 

528531  528660 


529815 

53i095 

532372 

533*45 

534914 

536179 

537441 


529943 

531223 

532500 

533772 

535041 

526306 

537767 


526210 

527501 

528788 

530072 

53i35i 


53*627 

533899 

535‘67 

536432 

537693 


134 


' 

•••'•It" 


.  •§€ .  *'  i-  -&& 


BriggV 

Logarithms. 


'  53781?  537745 
537076  f 537202 
54°32 P.  54°4J5 
54*579  54*7°  }• 


54273° 


538071 

53S>327 

54=5^0 

54*827 

543074 


544172 

54543 * 
546666 
447878 
5+9*26 


54-J-3 16 
545553 
5467^7 

548021 

549247 


530177 

539432 

540705 

54*953 

543177 


5444 40 
5+5676 
5467x3 

548 144 
5493 71 


556544 
-T  5  7746 
558748 

$6')ll)r6 

56T340 


550575 

551816 

5530-3 

554247 

5354^7 

55666^. 

557868 

559068 

560  2  65 

56x459 


53 6322 
539578 
54083° 

54  2078 
54  3  5  23 


5445  64 

54J8-2. 

5+7°36 

548267 

549474 


550717  i 

55l938 

553*55 

554268 
55  >57*8 


556785 

5 >7988 
559x88 
560385 
561578 


562650 

563837 

565021 

566202 

567279 


562707 

563755 

565139 

566320 

567497 


56867 i 
509842 
57<oio 

5-2174 

575336 


574494 

575650 

576802 

57795*. 

J 79097 j 


Brigg^  Logarithms. 


f 

$  l 

6 

7 

00 

9 

D 

53844*  | 
53?7°3 
54°955 
5452.05  | 

1  543^47 

53^5  7-4 
539829 
541080 
542327 
54357* 

736699 

639974 

74*205 

542452 

743696 

>3  8825 
540079 
54x330 
542576 
543820 

53895* 

540204 

74*454 

542701 

543944 

1 26 

T25 

125. 

125 

1  *4 

1  54468S 

5459*5 
547*59 
i  5485 s5> 

| 549616 

5448  *  2 
546049 
747282 
548712 
549739 

544936 

546172 

547405 

545635 

5 4986 x 

545060 

5462916 

547529 

54875s 

749984 

545*83 

546419 

547652 

548881 

550106 

124  J 

*24  | 

123 

**3- 

*23  1 

1  5-50840 

I 5Ji059 

1  773*7^ 

1  7744  89 

I  777^99 

570962 

752181 

5533 ?8 
554610 
775820 

551084 

572303 

5535*9 

55473* 

555940 

551206 

5724^ 5 

553640 

55485* 

554061 

551328 

572547 

553762 

554973 

5561-82 

122  j 
12  2  j 

I  21 

I  21 

12  X  1 

I  7769° 5 

1  558108 

1  5793°3 

I  560504 
j  561693 

757026 

5  58228 
l  759428 

I  ^ 606 24 

I  56181? 

557*46 

758349 

559748 

560743 

56*936 

557*67 

758469 

559667 

560863 

562055 

557387 

558589 

559787 

560982 

562174 

I  O  J 

120'  j 

1 1J  1 
1*9 

J 

I  562887 
| 564°74 

I  565257 
j  766437 

j  5 6761  A 

563006 

56419.2 

565576 

566555 
' 76773* 

563125 
5643 IX 

565494 

566673 

767849 

563244 

564429 

56  561a 
566791 

567967 

5  63,3.62 

564548 

565730 

1  566909 
j  563084 

1x9  J 

1 19  I 

118  J 

1 18 
i»8  i 

I566768 
1  569959 
I  77***6 
1  572291 

j  773 47 : 

568905  |  5690-3 
570076  j  570193 
771243  j  77 1 3  59 
572407  i  772523 
773  568  i  57368-1 

569140 

570309 

77*476 
57263 9 

57380c 

569257 

570426 

57*59* 

57*755 

5739*5 

117 
117  1 

**7  \ 
11 6  1 
ix6  j 

1  574-’ 1 

I  57576'. 
1  77691- 

1  57806* 
\ 57921 

>  57  sir 

57588' 
7  57703' 

57818 

2  i  57?3* 

*  574841 

5  57599^ 
2  577-1 0 
i  s7^29 

6  !  57944 

574955 

576H 
r  57726 

>  5734* 

I  57975 

*  575°7* 
976226 

1  577377 
o  5^8525 

7  579669 

1 1  5 
i*5 
**5 

^  114 
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N 


,  57*7*4 

580925 


[582063  J82177 

. .  583425 


\SX\%"  MS*'1'2  ^-3^-3 

584557 


5*9883 

60097^ 

603060 

603144 

604226 

*°53°5 

606181 

6074 55 

608526 

60  9  $9  Or 

C\A  /Hr-. 


5798t)8  580012 
5^1039  58*153 
J82I77  5822^1 


cfJ?7  5^7°7  5^817  53,6927 
ro9?5  WM'4  5#8oJ 

59879O  5989OO  599OO9  599U9 

599992  6ooiot  600210 
601082  ^01190  601299 

602277  602386 


3 


5  80126 
5  81267 
582404 

583539 

584670 


,0  Jins*-* 

5«433*  584444 

r^1  585573  585686 

506587  586700  586812 

{III11  587823  587?35 

588832  588944  589055 

58*950  5*0061  5*0173 
5*1065  591176  5*1 287 

59^8?  5*2288  5*2599  592510 
5*3286  5*3397  593508  593618 
5*43*2  5*45°3  5*4*13  5*4724 
5*5£o6  5*571-7  5*5827 


602168" 
603253 
6°43 34 

6054,3 

606489 


603361  603469 
604442  604550 

605520  605628 

606596  606704 
607669  607777 

608740  608847 
609808  — 

610873 

*11*36 


5857*9 

586925 

588047 

589167 

5*0284 

5*1398 
5*2510 


580240 

58l38t 

582518 

583652 

584783 


585*12 

5*7037 

588160 

58*279 

5*0396 

59*5*0 

5*2621 

5*3729 

5*483/ 

5*5*3: 

5*7037 
5*813/1 
5**228 
6003 {9 
601408 


6024 

6035 


6r 


Brigg’s  Logarithms 


5 


5^355 

581494 

582631 

5837*5 

584896 


586024 

587149 

588272 

58^35>i 


591621 


6 

7  1  ^ 

9  } 

580469 

581608 

582745 

583879 

585009 

580583  580697 
581722  581836 
582859  582972 
583991  584105 
585122  58523 5 

5808x1  * 
58*950  1 
583085  1 
584218  x 
585348  I 

586137 1 
587262 1 
588384 1 

589503 

590619 

586250  58*3*2 
587374  58748* 

588496  588608 
589615  58972* 
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592843 
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595x65  59527* 
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602819  |  *02928 
6039*2  6040 10 
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603036 
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616685  616790 
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625621 

626648 

6:7673 

625663 
62+693 
625724 
62675 1 
627775 

j  628491 
62951 1 
63053° 
631545 
632559 

628593 

629513 

63063 I 
63 1647 
63 2660 

628695 

629715 

<*i D733 
<*3*748 
632761 

628797 

629817; 

*3 9*3 5' 
63 1849s 
63  *86 j 

430 

431 
43  2 

433 
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642465 

633569 
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635584 
636588 

657593 
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634679 

635685 
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<*3  5785 
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637790 

633872  , 

634880 

635886 

636889 

63789a 
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63+0885, 
64087  9 
641 871 
642.^60 

638589 
639586 
640581 
641573 
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638^89 

639^86 

640680 

641672 

64:662 

63870^ 

639985 

640779 

641771 

642761 
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644439 

645421 

646404 

647383 
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644537 
645521 
646502 

647481 

643650 

6(4636 

6456*9 

646600 

647579 

*4374.9 

644734 

6477x7 

645698 

647675 
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644832. 
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646796 
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6-49335 ! 

650303 
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619824 
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625004 
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628082 
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620968 
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104  j 
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104  S 
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625107 
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6.28185 
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625209 
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627253 
628287 

629308 

630326 

63M42 

632356 

633367 
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623766 

624798 

625827 

626853 

627878 

628900 
62991; , 
^630936 
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63  2*963 

623869 
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625929 
626959 
627980 

629002 
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632052 

.634064 

629104 

630123 

631139 
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629206 
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631241 
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633266 
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63  5986 
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638090 
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634376 
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642959 

639088 

640084 

641077 

642069 
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640183 

641177 
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641276 
642267 
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640  382 

<5+i37  5 
642366 
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99 

99 

99 

99 

99 
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6468.94 
647872 

64S843 

64982 1 
650793 
650762 
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644044 

64 5° 29 

6460  r  r 
646992 
647969 

644143 

645127 

646109 

647089 

648067 

644242 
645226 
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647187 
648165 

644340 

6453 24 

646306 

647285 

648262 

98 

98 

98 

jl 

648945 

649919 

65089a 

651859 

652826 

649043 

650016 

650987 

651^56 

I632923 

649140 
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65I084 

652053 

653019 

649237 
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97 

97 

97 

97 
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654369 

65/331 

6/6220 

6/7247 
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4 
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*73309 

6/4273 

6/5-234 

6/6124 

6/71/1 

653502 

654465 

655427 

656386 

6/7343 

653598 

<£54562 

655523 

656481 
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6627/8 
663701 
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•  666/18 
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1 6/2060 
660011 
660260 
661^07 

6628/2 

66372/ 

664736 

66/675 

666612 

6/8202 

6/91// 

660106 

6610/5 

662002 

662247 

663889 

664830 

665768 

666705 

65.8228 
659250 
660201 
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662026 

663041 

663283 

664224 

665862 

666729 

658393 

^59346 

660296 

661245 

662191 

663135 

664078 

665018 

665956 

666892 

667826 

668758 

669689 

670617 

671543 

6674/3 

668386 

66^317 

670246 

671173 

667/46 

668472 

662410 

670339 

67126/ 

667640 
6685 72 
669503 
670431 

671358 

667733 

668665 

669526 

670524 

671451 

672028 

J  673021 
673242 
674861 
67J778 

672x20 

673113 

674034 

6749/3 

675870 

672283 

673205 

674x26 

675045 

675261 

672375 

673197 

674218 

675x36 

676053 

672467 
6733 ;0 
674310 
675228 
676145 

676624 

677607 

678/18 

6724-28 

680335 

67678/ 

677628 

678602 

679/19 

680426 

676876 

677789 

678700 

672610 

680517 

676968 
6778  8 1 
678791 
679700 
680607 

677059 

677972 

678882 

67979 1 
680698 

681241 

68214/ 

683047 

683947 
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681332 

682235 

683137 

684037 

684935  1 

681422 

682326 
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683317 

684217 
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683407 

684307 

685204 
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653791 

653888 

653984 

654080 

97 
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654754 

654850 
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655042 

96 

65561? 

655714 

655710 
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96 

656577 

656673 
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96 
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657629 
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96 
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P5 
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660581 
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661434 
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^4 
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94 
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94 

666050 
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666232 

666424 

94 
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667079 
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94 

667920 

668013 

668106 
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668293 

94 

663852 

668945 

669c  3  8 

66913 1 

669224 

94 

669782 

669874 

66^vcy 

670060 

*70153 

93 

670710 

670802 

670895 

670988 

67x080 

93 

671636 

671728 

671821 

6719x3 
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93 

672560 

672652 

672744 

672836 

672929 

93 

673482 

*73574 

673666 

673758 
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92 

674402 

*744?+ 

674586 

674677 

*747*9 
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675412 
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*75595 

*75687 

*2 
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676419 

676511 
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*77333 

677424 
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678154 

678:45 

678336 

678427 

91 
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679064 

*79*55 
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679337 

91 

679882 

679973 

680063 

680154 

680245 

91 

680789 

680879 

680970 

681060 

681151 

91 

68x693 

681784 

6§i874 

681954 

682055 

90 

682596 

682686 

682777 

682867 

683957 
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683497 

683587 

683677 

683767 

683857 

90 
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90 
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689486 
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702517 

699H4 

7000J  r 
700877 
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719148  8 
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73x266 

732072 
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1550 
12189 

2828 

;h<*5 

14103 
34759 
3  5o73 
36007 
36641 
37273 
3  79°4 
3**3U 

39*64 
39792 
4“4  0 

41046 

44,67  s 


829690 

830322 

830973 

831614 

832253 


832 


8  92 
833530 
834166 
834702 
8354;7 


828867 
829T1 1 

829754 
830396 
83  T037 
831678 
832317 


83  <956 

83S593 

834230 

834866 

835500 


836071 
S3  6704 
837336 
837967 
828  597 


836134 

836767 

837399 

838030 

838660 


839237 

8j9855 

840482 

841109 

»4'735 


83*289 

8399)8 
840  54  5 
84U72 
&4*797 


9 


82853 1 
82917$ 


820136 
820792 
81 *44§ 
822102 
822756 

8234-9 

824061 

824711 

825361 

826009 

826658 

827305 

827951 

828596 

829240 


831102 
83.174.2 
832381 

833019  833083 


833*57 

834294 

83492-9 

8)5564 

836197 

836830 

837461 

838093 

838723 

...  fc. .... 

839352 

839981 

840608 

841234 

841860 


833721 

834357 

834993 

835627 

836261 

836894 

837525 

838156 

83878* 

839+15 

840043 

840671 

841297 

841922 


Brigg’i  Logarithms., 


842  2.57 
842921 

843544 

844166 

844788 


845408 

84^028 

846646 

847164 

8478*1 


848457 

8  T  9 1  |  2 
845716 

850343 

850952 


842360 

84^983 

$43606 

844229 

844850 


851564 

852175 

851785 

*53354 

854002 

854610 
8.55216 
8558  i 2 
856427 
1857^, 


8.4547° 

84609a 

846708 

847326 

84/943 

8*85591 

*49*74 

849788 

.850491 

851014 

85102/ 

852236I 


841422 
843046 
843669 
84.42J?  I 

844912 

84753* 

846151 

846770 

84738* 

848004. 

844620 

849235 

U49849 

850462. 

851075 


84.2484 

843108 

84373 1 
844353 
844974 


85 1686 
854297 
8528461  852907 

*534>5 1  873516 
854063  |  854124 


84559+ 

846215 

846831 

8474+9 

848066 


848682 

849297 

849911 

870524 

871136 


8 5 *747 
852358 
852968 

85357<> 

854184 


854670  I  854731 

855?77  855337 
855882  857943 

85H87  856548 
857^91  857*5* 

857694 1  857754 
858296  858357 

858893  858958 
859439  859499  859559 


857634 
858236 
1  858838 


J  5 600 3  3 
8  60637 
861236 
1/861833 
862430 

7863917 


860098  860178 


860697 
861295 
861893 1 
862489 | 
863085 


86.0757 

861355 

861952 

862549 

863144 


854792 

855398 

856003 

876605; 

857212 


84*547 

43*7° 

343793. 

3444*5 

845036 


845656 

'46*75 

846694 

8475*1 

848127 

848743 

849356 

849972 

850587 

851197 


851809 

852419 

85302,9 

853637 

874245 


854852 

85545? 
856064 
85  6668 
877272 


857815 

858417 

859018 
859619 
8602 1 8 

86o8^y 

861415 

862012 

862608 

863204 


857875 

85847 7 

859078 

^59679 

870278 

86*072 
86*668 
863*6 
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N- 

O 

I 

2 

3 

4  j 

73° 

731 

•  73* 
73  3 
734 

795 

7i6 

737 

738 

7 19 

740 

741  j 

742  I 

743 

744 

745 
74* 

747 

748 

749 

**332i 

8*39x7 

8*45 1 1 
8*5104 
8*5*96 

8  6*  2^7 
86*878 

8*7467 

86S058 

868*44 
8*923  j 

8*9818 

870404 

870989 

871573 

87215* 

872739 

®7332* 

873902 

874482 

8*3382 

8*3977 

*64570 

8651*3 

8*5755 

8*3442 

8:4036 

864*30 

865222 

8*5815 

86*405 
8**996 
8*7585 
868 174 
8*8762 

869349 

869939 

870521 

871106 

871*90 

872273 

872855 

**73437 

874018 

874398 

8*3501 

8*4096 

8646S9 

8*5282 

865873 

8*3561  j 
864155  I 
8*4748  | 
8*5341  1 
8*5933  I 

8*634* 

86*937 

8*752* 

868115 

8*8703 

869290 
86y 877 
8704*2 
871047 
871631 

872215 

872797 

8?3379 
8739*0 
8  74 ',40 

8*64*5 

8*7055 

867644 

8*8233 

86882* 

869408 

8*9994 

870579 

871164 

871708 

872332 

8729^ 

87345*5 

87407* 

874656 

87523  5 

875S13 

87*391 
87  6968 

877544 

878U9 

878*94 

879268 

879841 

880413 

866524J 
8*71 r4 J 
8*7703 
8*8292  i 
8*8  S79  j 

8*94**  1 

870053  j 

87063S  I 
871223 1 
871805  | 

8723^9 

872972 

^73573 
874134 ; 
8747 f 4  i 

7 S° 
75* 

752 

753 
734 

8750*1 

875*40 

87*218 

87*795 

877371 

875119 

875*98 

87*27* 

8.7*853 

8774.29 

875x77 

87575* 

876333 

87*910 

877488 

875293": 

875871 

87*449 i 
87702*; 
877602 

878177 

878771 
8793  25 

879898 

880471 

755 

75f6 

757 

758 
739  j 

877947 

87852a 

87909* 

879**9 

880242 

87I004 

878579 

879  ^ 

87973* 

880299 

8780*2 

878*37 

879211 

879784 

87035* 

I 

7*1 
762  1 
7*3 
7*4  j 

80814 

881385 

881955 

882524 

883093 

860871 

881442 

882012 

882581 

883050 

880928 

881499 

882069 

882*381 

2Q7j 

880985 
88x55* 
8821 26 
882695 
8832*6 

88 1042 

881*13 

882183 

88275a 

883321 
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5 

863620 

864^14 

864808 

8  654oo 
865992 

6 

365680 

864.74 

864867 

865459. 

866051 

7 

8 

9 

D 

863739 
8643  33 
86^26 
865718 

856X10 

863798 

864392 

864985 

865578 

866169 

863858 
864452 
865045 
865637 
866228  ' 

59 

59 

59 

59 

59 

59 

5$ 

59 

59 

59 

8  66  5  8  j 

86717J 
867762 
868350 
8689  8 

6 66642 
867232 
867821 
8684J9 
868997 

866701 
86729  c.' 
867860 

868468 

869076 

866760 

867350 

867939 

868527 

8691 14 

866819 i 
867409 

867997 

868586 

869173 

8697 2 7 

870m 

870696 

8.71281 

871867 

872448 

87303° 

873611 

874192 

874772 

S69784 

870170 

870775 

87i335> 

871923 

822506 

873088 

873669 

874*250 

87483° 

800642 

870228 

870813 

871398 

871981 

869701 

870287 

870872 

871456 

872040 

869760 

870345 

870930 

871517 

872098 

59 

59 

5* 

58 
«  jS 

'  5s 
58 
58 
58 

52 
58 
58 
58 
58 

53 

57 

57 

57 

57 

57 

57 

57 

57 

57 

1  57 

872564 

873146 

873727 

874308 

874887 

872622 

873204 

873785 

874366 

874945 

872681 

873262 

873843 

874434 

875003 

^75351 

875929 

876706 

877°83 

877659 

877409 

8759.87 

876564 

877141 

877717 

875466 
876044. 
876622 
877 1 96 
877774 

877524 

876102 

876680 

877256 

877832 

8 755 82 

876160 

876737 

877314. 

877889 

■  878234 
878809 
8793S3 
SJ9956 

880728 

878292 

878866 

879439 

8/°oi3 

880787 

878349 

878924 

879497 

880070 

880642 

878407 

878981 

879555 

880127 

S86699 

8784*64 

879038 

879612 

88oi8s 

8  80*7  ^ 

8*81-99 

881670 

88224c 

882809 

881x56 

S81727 

8822.97 

882866 

!»3434 

881213 
88 1784 
8823  54 

882544.3 

883491 

881270 

881841 

882411 

882980 

883548 

881328 

881898 

882468 

883036 

883667 
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N 

O 

I 

8537  id 
884285 
884852 
885418 
88598q 

2 

3 

883832 

8843** 

8  84*6  5 
8S5531 

8  86097 

4r 

*  76 5 

7^6 
767 
7*8 
7 &9 

885661 

884*2* 

884795 

885361 

885926 

883775 

884342- 

884*09 

885474 

3d6oi 9 

885806 

8844/5 

#85022 

885587 

886x55 

770 

771 

772 
771 

774 

775 
77<5 
777 
77% 

779 

780 

781 
7S  2 

7%i 

78+ 

886491 

887354 

887617 

888179 

888741 

8 d 6547 

887m 

887673 

888236 

888797 

88*358 

889918 

8*047; 

8*1035 

1  891593 

886604 

887167 

887730 

888292 

888853 

886960 

887223 

887786 

888343 

888909 

886716 ; 
887280 
88/842 
88S404. 
888 *65 

889202 

889862 

8*0421 

8*0980 

89f537 

85*414 

889*74 

89.05.33 

891091 

8*1649 

889470 
8*003  0 
8*0/89 
8*1147 
891705 

88*526 ( 
8*0030  | 
8*0644 
8*1203 
8*1760 

8*2095 
8*2651 
8*j 207 
895762 

8*41 1 6 

#92.150 

8*2707 

S93252 

823817 

8*4371 

892206 

8*2762 

8*3318 

8 *387 3 
8*4427 

8*4980 

8*6085 

896636 

8*7187 

8*2262 

892818 

8*3373 

893*28 

8*4482. 

892317 
8*2873 
893429 
8*3984 
8*4538 i 

785 

7%  6 

787 

788 
78p 

8*4870 
8*5 7a> 

8*5975 

8*6526 

8*7077 

8*4*2  5 
8*5478 
896010 
8*6581 

8*7132 

8*5.036 

895588 

896x40 

896691 

897243 

8*5°*i- 

895643 

896195 

896747 

8*72*7 

7yo 

7*i 

7*2 

7*3 

7*4“ 

7*5 

7*6 

7*7 

7*8 

799 

8*7673 

8*8176 

8*8735 

89*273 

89*820 

*00367 

*00*13 

*oi)458 

*02003 

*02547 

8*768^ 

8*8231 

8*8780 

8*9328 

899875 

897727 

898286 

8*8835 

899383 

^9**30 

8*7792 

8*8341 

898&90 

8**437 

89*985 

897847 
8*83*6  • 
8^8944 

89S49~ 

8*0039, 

*00422 

*90*68 

90x513 

*02057 

902^01 

900476 
90,1022 
902567 
*0,2 1 12 
*02655 

* 00531 

901077 

*01622 

*02f66 

902710 

*00586 
*0 1 1 31 
$01676 

90  2220' 
5'°*764;| * 

'  — 
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6 


383945 

iio4>i2 

88507- 

885644- 

8862.09 

886775 
8873  36 

88785)8 

^88460 

889021 

889582 

890 14 1 
890700 
891259 
891816 


89z375 

892929 

893484- 

894039 

f*94W 


884002 
8845  9 

88  s1^ 

885700 

886265 

886829 

887392 

S&79SS 

828516 

889077 

889638 

890197 

890756 

89x314 

891872 

89x428 

892985 

893540 

894094 

894648 


895146 

89  56^ 

896251 

896802 

897352 


897902 

898451 

898 999 

899547 

900094 

9006^0 
901x86 
901731 
902275 
90281 8 


895201 

895754 


8996c 


7  1 

8 

9 

D 

884059 

884IIS 

8841.72 

57 

884625 

8  §46 

884739 

57 

835*2* 

885248 

885305 

5? 

885757 

88)813 

885870 

57 

886321 

886378 

886434 

55* 

88^5 

866941 

886996 

56 

887449 

887505 

887561 

56 

8*8don 

888067 

888123 

*6 

888973 

888629 

888685 

S* 

( 889133 

889190 

889246 

J- 

889694 

88975° 

889806 

J  890253 

890309 

890365 

5< 

I  890812 

890868 

890924 

89x370 

8qi425 

8314.82 

56 

j  891928 

89*1983 

892039 

5f 

I892484 

892540 

892595 

56 

|  89304.0 

893096 

893151 

56 

1 

892651 

893706 

56 

1  S94150 

894205 

894261 

■  77 

894704 

:  89475^ 

894814 

55 

89,5257 

8953.2 

895367 

57 

8958°9 

895^4 

895^9 

75 

j  896361 

8964 l6 

896471 

57 

1 89G912 

896967 

897022 

55 

j  897462 

3971*7 

897572 

77 

1 89801 1 

898067 

898122 

55 

189836* 

i  898615 

898670 

57. 

^  j  899109 

899164 

899218 

55 

1 1 89965.6 

8997* 1 

899766 

55 

? 1 900103 

500258 

900312 

55. 

5  j  9 °°  749  ■  900804 

900858 

55 

j  j 90x295  901:49 

9014.04 

77 

5  j  90  j  84°  901894 

901948 

54- 

?  1 90^384  902438 

902492 

54 

3(902927  902981 

903036 

1  54 
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Nj 

O 

I 

2 

3 

4 

800 

801 
80 1 
803 
80  4 

933090 

903632 

904*74 

904715 

£°525^ 

903144 

903687 

904228 

904770 

905310 

903198 

90374! 
904283 
9048 24 
905364 

903253 

903795 

904337 

504378 

905418 

903307 

903849 

904391 

904932 

90=1471 

8j5 

806 

8  o-j 

808 
80  9 

810 

^8x1 

812 

813 

8 14* 

905796 

9063.35 

9068 7* 
po74ii 

9°7648 

908485 

909021 

90955* 

910090 

9x0624 

905850 

906389 

906927 

5074*5 

908002 

905904 

906443 

907981 

907519 

908056 

90595*8 

90*497 

907035 

507573 

908109 

906012 
9065-50 
907089 
90762.6 
908  r63 

908539 

909074 

909609 

910144 

910678 

908592 
909128 
909663 
9x0197 
92073 1 

908646 

909181 

9°  971* 
91025 1 

910784 

90S699 

909235 

909773 

910304 

910838 

**S 
81 6 

Si" 

%mr 

818 

819 

820 

821 

822 

823 
*24 

9*U$I 

911690 

wti 1 

913284 ; 

9I12XI 

91x743 

9X2275 

9I28o6 

9 1 3  3  3  7 

911264 

911797 

91222? 

912859 

9x3390 

5113x7 

911850 

*12381 

9**912 

9X3443 

91X371 

9x1903 

9*2435 

91*966. 

9x3490 

5>i3a*4 

914343 

9*4872 

915400 

915927 

91 3867 
914396 
51452; 
5»545i 

915930 

*13**0 
9x4  f49 
914977 
915505 

9  x  60  2  j 

9X3973 

914501 

9150 30 

9155'58 

916089 

9x4026 

914-557 

9*ff8 3 
?i56*x 
9**i?8 

82jT 

82  6  I 

%1'J  \ 

828: 

829; 

916 454 
9x6980 
9i7565  ! 

918030  ! 

9**55+  ‘ 

9x6507 

917033 

517558 

9x8083 

918607 

916559 

917085 

9  *761 r 
918x35 
9x8659 

916612 

917x38 

917663 

918188 

9x8712 

916664 

9  X  7  X  90 

917715 

918240 

918764 

830 1 

831  ! 

832 
*33 

834  1 

91 90/8 
91960 1 
920123 
920645 
921 666 

919120  1 
919653  ; 

920175  t 

92O697 
921218 [ 

9x9x83 

9x9700 

920228 

920742 

921270 

919235' 

9 ! 9758 
920280 
920801 
721322  { 

919267 

919810 

9:0332 

91*853 

91*374 
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5 

6 

7 

8 

9 

- 

^05361 

P039-3 

90444.5 

5^04,^86 

935^26 

903 51 6 
903958 
904^99 
905040 
905580 

903470 
904012 1 
90455-3 
905094 
9056:4 

903524 

9O4066 

904607 

903148 

9  55688 

902578 

904x20 
90466 1 
905202 
905742 

54 1 

74 

54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

5? 

5? 

n 

53 

53 

53 

51 

53 

53 

5? 

53 

S3 

P 

90  60  6  s 
906604 
$07142 

907680 

908217 

906 1 19 
906658 
907196 

9°7;J4 

908270 

905173 
906712 1 
907250 
907787 
908324 

906227 
906766 
907304 
90784  I 
908378 

90628  r 
90682a 
907358 
907895 
908421 

508  967 
909502. 
9x0037 
910571 

9UXc4 

9o8753 
909 288 
909823 

910357 

910891 

908807 

909342 

909877 

910411 

9J094* 

908600 

9°9J95 | 
909930 

9x0464 

910998 

908914 

909449 

9^934 

910518 

91I05I 

$114-4 
911956 
9t 2488 
prjoip 
?XJ549 

91x477 

912009 

912541 

913072 

9x3602 

9Ii53° 

912062 

1  0155  5?4> 
913125 
913655 

9 li 584 

912x16 

1  -  ■*  ~  <•  ^  ** 
y  » 

913178 

913708 

91 1584 
912116 
9x2647 
915178 
9x3708 

911637 

9IS169 

9H700 

913231 

|  9x5761 

914079 

9x4608 

917x36 

91*664 

916191 

916717 

917H3 

9.17768 
918292 
9188  6 

91413  2 
914600 

91518? 

915716 

91^243 

9 16770 
9i?29> 
917820 

918345" 

918869 

914*84 

9147x3 

915*4* 

91576* 

9162^6 

9x6822 
917348 
9i7873 
918397 
9x8  921 

914:90 

914819 

|  9 c  5  3  47 

1  915874 

!  91640! 

9X6875 

917400 

917925 

9x8459 

9x897? 

>19496 

92n029 

920541 

92x062 

,9X1582 

916927 

9i7455 

i  9  x797s 

:  9.8502 
!  9190.26 

^53 

53 

5"2 

52 

5* 

919340 

919862 

920384 

92090c 

921426 

9X9392 

?19?U 

92*436 

9  095 2 
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921894 
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832. 

8*3 
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934951 
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927473 

927986 

928493 

929010 

92 70 1 1 

9*  75  H 
928037 
928549 
929061 

9270*2 

927*7* 

928088 

928*91 

929112. 

9 -94 f 9 
929930 

93°44° 

930949 

932^58 

929470 
929981 
930491 
93 1000 
93f509 

929521 

9  30032 
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930645 
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93853s 
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932575 
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93J131 
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938219 
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928703 
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9*07*5' 

929776 

929827 

929878 

5* 

930185 
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9+4028 
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9+359? 

944088 
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942653 
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9+4127 
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943198 

943692 

944x86 

880 
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882 
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944483 
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946452 
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945518 
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946501 

94458t 

945074 

9+55^7 

946059 

946551 

9+4631 
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9+5616 
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946600 
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9+5173 

9+7665 
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9+6649 
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886 
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9469+3 
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94792+ 
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948902 

9+6992 

947+83 
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9+895 1 

9+7041 

947532 

948022 

948511 

9+8999 

949488 

949975 
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9509+9 

951+35 

9+7090 

947581 

948070 

948560 

94^048 

94953^ 

97002+ 
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951+84 

947139 

9*763° 

948119 

9+8609 

9+9097 

9*9585 
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950566 

971046 
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894. 
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949878 

95036? 
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9*9926 
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971386 
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897 
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951823 

952308 

952792 

953376 

9537$° 

951872 
9  52356 
9528+1 

953325 

953808 

951920 

952*05 

972889 

953373 

973856 

971969 

952*53 

952938 
973421 
953  905 

$52017 

972702 

952986 

953+7° 

973973 

900 

901 

902 

90 3 

9  c+ 

95424V. 

954725 

955207 

955688 

976168 

954291 

954773 

957a$7 

955736 

956216 

95+339 

97+821 
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940865 
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941859 
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941462 
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5° 

70 

50 

5° 

50 
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943*47 
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944236 
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942801 

$43297 

943721 
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942355 

9428JI 

943346 

943841 

944335 

942405 

942900 

943396 

943890 

944384 

942454 

942950 

943445 

943639 

94443  3 

7o 

5° 

49 

49 

49 

9H7Z9 
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9+7717 

P46207 

$46698 

9+4779 

945272 

945764 

946256 

946747 
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9458*3 
946305 
946796 

944877 

94537° 

945862 

946354 

946845 

944927 

9454*9 
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946403 

946894 

49 

49 

49 

4$ 

49 

947189 

947679 

948168 

948657 
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947238 

947728 

948217 

948706 
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947.287 

947777 

948166 

948755 

949*45 

947336 
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9483*5 

948804 

949292 

94738s 
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49 

49 

49 

4$ 

4$ 

949634 

950221 

950608 

951095 

951580 

949683 

950170 
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95**43 

95*629 
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990219 
950706 
95**92 

95*677 

949780 
97o»67 
970754 
97 t 240 

951729 

949829 
9503 16 
950803 
951289 
95*775 

49 

49 

49 

49 

49 
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952550 
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9535*8 
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9521*4 

972599 

953083 

953556 
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952*63 

952647 

97313* 

953615 

954098 
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052696 
973*8o 
953663 
954146 

952259 

95*744 

973228 

9737** 

954*94 

49 

48 

48 

48 

48 

954484 

954966 

$55447 
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956409 
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956457 

954580 
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975743 

956024 
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48 

48 

48 
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I  91° 
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I  9*3 
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259041 

952518 

959995 
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959566 
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959^14 

960090 

960566 

961041 
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959709 
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1  9^ 

1  917 
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I  91? 

961421, 
96189* 
962369 
962843 
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961468 
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962417 
962890 
963363 

961516 

961990 

962464 

962937 

963410 

961563  1 

962038 

9625II 

962985 

963457 
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962559 
963032 
963504 
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I  921 
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963788 

964.160 
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965202 
96*672 

96383* 

064307 

964778 

965246 

965719 

963882 

^4354 

964825 

965296 

965766 

963929 

9644OI 

964872 

5^5343 

965813 

963977 
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964919 

965390 
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I  9*8 

I  929 
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966611 

967080 
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968016 

966189 

966658 
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967595 

968062 

966236 

966705 

967173 

967642 

968109 

966283 

966752 

96722O 
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968156 

966329 

966798 

967267 
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I  930 

I  93i 
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934 

96848 i 
968950 
969416 
969882 
97°347 

968*30 

968996 

969463 

969928 

970393 

968*76 

969043 

969*09 

969979 

970440 

968623 

Q69O9O 

569*56 

97OO2I 

970486 

968670 

969136 

969602 

970068 

97°*33 

I  93* 

I  9\6 
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I938 
J939 

970812 

071276 

97t»4o 

972203 

972666 

970858 

971322 

971786 

972249 

972712 

970904 

971369 

971832 
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97O95I 
971415 
971879 
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071388 
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47 
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47 
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47 

47 

47 

47 
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956936 

957416 

957894 

95837$ 

95-885° 

9569)54 

957464 

9S79*2 
95842 r 
958898 

957032 

9575x2 

957990 

958468 

958945 

957080 
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958038 
958516 

958994 
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>59757 

>60235 
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*62605 
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959328 
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9J9852 
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959423 

959900 
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961326 

959471 

959947 
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9:0899 

96x374 

961706 
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96265:3 

963126 
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96*753 

962227 

962701- 

963174 
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96x801 

962275 

961748 

963221 

963693 
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962795 
963268 
963741 

964024 
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964966 

9^5437 

965907 
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9*5°*3 

965484 

965954 

9641*8 
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965061 
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966001 
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964637 

96510S 

965578 
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964684 
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965624 

966095 

966576 

966845 

967314 

967782 

968249 

966423 

966892 

967361 
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968296 

966470 

966939 

967408 
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968343 
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966986 
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967922 

968389 

96656 4 
967033 

9675°* 

967969 

968436 

868716 
969183 
969649 
9701314 
97° 579 

968763 

969229 

969695 

970161 

970626 

968810 
969276 
969742 
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970672 
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969323 

969789 

970254 

970719 

968903 

969369 

969835 

970300 

970765 
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47 

47 
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971044 

971508 

971 971 

972434 

972897 

9^x090 

97*554 
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972481 

972943 

971137 

971601 

972064 

972527 

972989 
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9721x0 
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971229 

97x693 
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4^ 

4* 
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973590 

974051 
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974143 
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949 

•97543  2 
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97872s 
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979^39 
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960185 
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981093 
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982316 
98  2769 
983220 
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983376 
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9^9- 
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984572 
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984617 

985067 
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558873.7 
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97 474 2* 
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BriggV  Logarithms. 

■  '  ■'—■■■'  i  - - — — — - — - .  i 

I  . 

Parts  Proportional. 


D 1 

1 

) 

A 

5 

4 

5 

6 

7 

8 

9 

417 

41 

83 

125 

166 

203 

250 

2$l 

33  3 

17$ 

418 

41 

83 

I25 

167 

2  09 

270 

Z92 

334 

376 

4 19 

4* 

83, 

12.  S 

167 

.209 

2JI 

293 

335 

377 

420 

42 

84 

12  6 

162 

2TO 

252 

294 

336 

378 

421 

42 

84 

116 

162 

210 

252 

294 

33* 

378 

422 

42 

84 

J2  6 

168 

2ri 

253 

2  9S 

337 

3  79 

423 

42 

84 

126 

169 

2 1 1 

2S3 

295 

S38 

380 

424 

42 

84 

127 

I69 

212 

274 

2  96 

33  9 

381 

425. 

42 

85 

127 

170 

212 

297 

34a 

383 

426 

42 

87 

127 

170 

213 

255 

298 

34° 

3*3:  ^ 

427 

42 

Is 

128 

170 

213 

2J6 

298 

;4i 

384 

428 

42 

8  5 

128 

171 

2I4 

1 S6 

299 

342 

385 

4*9 

42 

8  s 

128 

171 

214 

*S7 

3oo 

343 

386 

43° 

43 

86 

129 

J72 

2*5 

2S8 

3,01 

344 

387 

431 

43 

86 

129 

I72 

215 

2j8 

301 

344 

387 

432 

43 

86 

12$ 

172 

216 

2  5? 

302 

345 

388 

4:5  3 

43 

86 

129 

*73 

2.1 6 

279 

303 

3.46 

389, 

434 

43 

L  86 

I5Oj 

*73 

217 

260 

304 

347 

3?° 

43  j! 

43J  87 

*3°l 

174 

217 

261 

3°4 

348 

35>*-j 

A 


TANGENTS. 


Q_U  AD  RANT 


OF  THE 

LOGARITHMS. 


LONDON ; 

Printed  for  Robert  Harford  at  the 
-Angel  in  Cor  Ml,  near  the  Royal 
Exchange.  1679. 


•— 

» 

Degree '  0. 

M 

Sine 

Co. fine  j 

Tangent 

Co-tang , 

o 

O.OODQ30 

IO.OOOoOQ 

2.000000 

In  fin  it  a. 

60 

T 

6. 463726 

9.999999 

6.463726 

13.536274 

59 

2 

6-7*4  756 

9.999599 

6.764756 

I3‘235  *44 

S& 

3 

6.5)40847 

9.999999 

6.94084.7 

*3.<WH 

57 

4 

7.o637g4 

9.999999 

7.065786 

12.934214 

5 

7.16265)6 

9.999999 

7.163  656 

12.837304 

'5 

6 

7<^&77 

9.999999 

7-2-4 1878 

12.758122 

)  4 

7 

•7.303824 

9.999999' 

7.308825 

12.691175 

53 

0 

7.366816 

5.999999 

7.366817 

12.633183 

52 

9 

7.417968 

9.999999 

7.4j797o 

12.582030 

5^ 

IO 

7.46;72<5 

9.999998 

7.463727 

12.536273 

5f 

ii 

7.505118 

9.999998 

7.505120 

12.4948^0 

49 

t  Q 

1  z 

7.J42505 

9.999997 

7.542  909 

i2.47709 1 

*3 

7.577668 

9.99^997 

7.577272 

12.422^28 

47 

H 

7.609853 

9.999996 

7.609857 

12.390145 

46 

l5 

7-635>8i  6 

9.999996 

7.63982  6 

12.360180 

45 

16 

7.667844 

9.999995 

7.667849 

12.332151 

44 

17 

7.604..173 

9-999995 

7.694179 

12.305821 

44 

iB 

7.718977 

9.999994 

7.719003 

12.281997 

42 

*9 

7-74*477 

9.999993 

7.742484 

12.257516 

4i 

ao 

7-764754 

9.999993 

1 7.76476 1 

I2«235239 

40 

21 

7-785943 

9.999992 

17.78 5951 

12.214045, 

39 

22 

7.806/46 

9.999991 

7.806I4J 

12.193845 

38 

23 

7.82  J45 1 

9.99999o 

,7.825460 

12.174540 

37 

a4 

7.845934 

9.59998? 

7.843544 

1  a.  156056 

36 

*5 

7.861662 

9.999985 

7.861674 

17.138326 

35 

26 

7.878695 

9.999988 

7.878708 

12.12129: 

34 

*7 

7.895085 

9.999587 

7.895099 

12.104901 

33 

28 

7.910879 

9.99^986, 

7.910894 

u.089106 

52 

29 

7.926219 

9.999985 

7.926134 

12.073866 

3° 

7. 940842 

9.899983 

7.940858 

12.059142 

,30 

Co, fine 

Sine  ! 

Co-tang. 

Tangent 

|M 

Degree  8#. 


M 

if 

31 

3 2 

33 

34 

<X 


36 

37 

38 

1S> 

40 

41 

42 

43 

44 
4  * 


46 

47 

48 

49 
5f 

51 

52 

53 


56 

57 

58 

59 

63 


Degree  o. 


Sine 

Co-Jine  ^ 

9*9999#  J I 

Tangent 

Co. tang.  < 

7. 940843 

7.94085# 

12.059142 

7*955082 
7-9£887o 
7.9IS225  5 

7.995198 

8.007787 

9*999982 

9.999981 

9.99998o 

9.999978 

9.999978 

7>?55IO° 

7.968889 

7*982253 

7.995^15 

7.007810 

I2.044^00 

ii.03  hi  1 
12.017747 
12,004781 

1  *-.992191 

8.020021 
8.O3 I9I9 
8.043501 
8.O54781 
8.06577$ 

9.999976 
9.999975 
9.99997 3 
9.999972 
9.999971 

8.020044 

<°3  J94X 
8.043527 
8.054809 
8.065806 

^.979956 
H. 968055 
11.956473 

11.945181 

11.934194 

8.876500 

8.086965 

8.0957185 

8.IO7167 

8.II6926 

9.999969 
9.9999^ s 
9.999967> 

9-9999^4 

9*99996? 

§.076331 

8.086997 

S.'972I7 
4.107203 
8,1 1696? 

Yi.923469 
ir. 913003 
11.902783 
11.893797 

1 1.883037 

8.I26471 

8.I3J8IO 

8.144953 

8,153907 

8.l6268l 

9.99996 1 
9-999959 
9.999958 
9.999956 

2.9999/4 

8. 126510 
<135851 

8.144996 

8.155952 

8.162737 

11.873490 

11.86414^ 

11.855004 

11.846048 

11.837273 

&.I71280 

8.I797I3 

8.I87985 

8.I96I02. 

8.204070 

9.999952 

9-99995° 

9.999948 

9.999946 

9.999944 

8.171328 

8.179763 

8.188036 
3.196156 
.3. 2041 26 

1 1.828672 

11.820237 

I1.81I964 

H.803844 

*I’795S74 

8.211895 

8.2I9581 

8.227134 

8*2345J7 

8.241855 

9.999942 

9*99994° 
9.999938 
9.9999  36 

9.996934 

3.21 1953 
8.219641 
8.227195 
8.234621 
8.241921 

11.788047 

M.780359 

H.772805 

H.7653'79 

lr.758079 

Confine 

Sine 

Co -tang. 

Tangent 

30 

29 

28 

2  7 

26 

V5 

24 

*3 

22 

21 

20 

19 

18 

17 

16 

11 

r4 

*3 

12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

2 

o 

M 


Degree  89. 


-v 


J 


Brigg'i  Logarithms 


Degree 


Nl  j 

Sine 

Co-fine 

Tangent 

0 

8.241857 

9.999934 

8. 241921 

1 

8  249033 

9.999932 

8.249102 

t  1 

8.256094 

9.999929 

8.256165 

>  3 

8.263042 

9  999927 

8. 263-1 1 5 

.  4 

8.269881 

9.999925 

8.269956 

IJ 

8.276614 

9.999923 

8.276691 

6 

8.283243 

9.999920 

8.283323 

7 

8.289773 

9.999918 

8.289856 

8 

8.296:07 

9.999915 

8.296292 

9 

8.302^4.6 

9.9*9913 

8.302634 

10 

8.308794 

9.999910 

8  308884 

11 

8.314954 

9.999907 

8.315046 

»2 

8.3  21027 

9*9999°5 

8.321122 

13 

8.327016 

9.9999°  2 

8.327114 

J4 

8.3312924 

9.999899 

8.333025 

15 

8T38753 

9.999897 

8  338856 

'i  5 

8.344504 

f  9.999854 

8.344610 

*7 

8,3_5oi8o 

|  9.999891 

8.350289 

18 

8.355783 

I  9,999888 

8.355?95 

19 

8.3613 15 

I  9.999885 

8.361430 

20 

8.366777 

j  9  999882 

8.366895 

a  1 

8.372171 

9-909879 

8.372292 

22 

S.377499 

*  9.999  ;76 

8.377622 

*3 

8.382762 

9  999873 

8.382889 

.  24 

8.387962 

1  9  99987° 

8.388092 

2 5 

8.393101 

[9  9998^7 

8.393234 

26 

8.398179  i9-9998^4 

8.3983 15 

*7 

8.403199  \  9.999861 

8,403338 

28 

8,40816 

1  9,999858 

8,408304 

29 

8.413068  |  9;9 99854 

8,413213 

3° 

8,417919  *  9*99.985 1 

8.418068 

*  Co- fine 

1  Sine 

l  Co-iaiifr. 

Co-Jar, j 


II.  758079*60 


11.750898  59 
11^74^835^ 
11.736885 

1 1.750044* 

11.7233^55 


11.71667754 

M  716144  5  J 
1 1.703708  52 
iii<35>73d6  51 
xi»6s>xii6  50 


11.684^544 
1 1.678878  4 
xi.  672886  -<7 
11.6665)75  46 
1 1.661144*45 

1 1.655320*44 
11.6497x1 43 
1 1,6441 05  42 
11.638570  41 

11.633105*42 


1 1.627708  39 

I  r.622378'38 
11.617111-37 

II  61  i5»oS  36 

1 1. 605766  35 

11.601685  34 

ii.596652'33 
11.591696  8  2 
ir. 586787  3 1 
11  5819328° 

Tangent  M 


Degree  88. 


Brigg^  Logarithms, 


Degree  i. 


M 

Sin? 

Co- fine 

^Tangent 

Ce~tang,  • 

~F 

8.41791* 

9  999^ 5 1 

8.418068 

11.581932 

3° 

31 

8.422717 

9.999848 

8.422869 

II*5'77I3 1 

19 

32 

8 427462 

9.999844 

8.427618 

u. 572382 

*8 

33 

8,432176 

9.999841 

8.432315 

n.567685 

27 

3+ 

8.436800 

9.999838 

0.436962 

11.563038 

26 

3  S 

8-44I394 

9.999834 

8.441560 

11.558440 

25 

3  6 

8.445^41 

9.999831 

8.446110 

n. 55399° 

z4 

37 

8-45°44° 

9.999827 

8.450613 

n* 549387 

'3 

3* 

8.454893 

9.9998*4 

8.455070 

11.544930 

22 

39 

8.459301 

9.999820 

8.45948 1 

1  x.54°5  r? 

21 

4° 

8.463667 

9.999816 

8-463849 

11.J36151 

20 

4i 

8.46758  5 

9.999812 

8.468172 

11.531828 

19 

42 

8.472263 

9.999809 

8  47H54 

11.527546 

(8 

43 

8  476498 

9  999807 

8.476693 

11,523307 

17 

44 

8.48069  ? 

9.999801 

8.480892 

11.51910^ 

1 6 

4J 

8.484848 

9  999797 

8  485050 

11.514950 

‘5 

8.488963 

9  -999794 

8  489170 

11.510830 

*4 

47 

8.493040 

9-99979° 

8.493250 

1 1.506750 

13 

^-0 

8.497078 

9.999786 

8.497293 

H. 502707 

12 

4? 

8  501080 

9.999782 

8. 501298 

1 1.498702 

11 

5° 

8  5°J'o*',3 

9.999778 

8.505267 

xi.494753 

10 

51 

8.508974 

9.999774 

8.509200 

11  4908 je 

0 

5- 

8.712867 

9-9997^9 

8.5 13098 

11.486902 

8 

53 

8.716726 

9.999765 

8.51 69  61 

i.l  ,483039 

7 

54 

8-52°55i 

9*99976i 

8.520790 

i  r.479210 

6 

5,5 

8-524343 

9.999756 

8  524586 

11.4754,4 

5 

5S 

8.528102 

9-999753 

8.528349 

u. 47165  r 

4 

57 

8.531828 

9  999748 

8.532080 

1  -'.467920 

3 

58 

8  535523 

9-999744 

8-53577 9 

1 1.464221 

2 

59 

8.539186 

9.99974° 

8-539447 

11.460555 

1 

do 

8  542819 

9-99973  5 

8.543084 

11.4569K 

0 

Lo-Jine  , 

Sine  V 

Co. tang. 

Tangent 

M 

Degree  -88. 


Degree  i . 


She 


Mi 

—  8*54*819 

1  |  8. >46422 

2  \  8.J4999S 

3  8.J53558 

4 
_5 

6 


t,  o-jine 


9  '99971b 


8. 5  57°  54 
8.560540 


9.999711 
9-9997 10 
9.9991-^ 
9-9997irj 
9*9997*3 


3,563999  9.^99703 
3.56743 **  9  999703 
§.570856  9.999699 

IO  |  8. 574^4  9*?99594 
—  I  8.577566  j  9  9996X9 

III  8.58085)1  j  9.999685 
I  8.584193 1  9.?99<>8 o 
8,587469 1 9.999675 

ll  8.59072.1  j  9.999670 
^1  8.595948 1  9.999665 


langent 


3.543084 


3*546691 

8,550268 

3.553817 

S.5573  36 

8.560827 


co-Jung. 


11.456916 

1 1*4533°9 
11  44973 * 
1  r.446183 
1  r. 442664 
11. 439i7: 


8.564291 
8.567727 
8.571157 
57452°! 
8.577877 


I*  8.597152 1  9*99966° 
,0  I  8.600332  9.999655 
lol  8.603488)  9.99965° 
'  J  8.606622)  9.999645 
_ )  8.609734 j  9  99964° 
21  8.612823  1 9.999635 


ii.43J7°9 
11.43  2  27  2- 1 
11.428863 
H.425480  5 

n.422123  I  L. 

49 


I  8*6l  5801  9*999629 

ai  8.618937  9-9996H 

|  8,621967  )  9.999619 

-51  8.62496/  |  9-9996I4 
26 


8.581208  TI-4l879^  I  4g 
8*584514!  ii*4i5486 

8*587795  IMT!5  4* 
8.591051  |  I  !* 408949 

8.594283 1  It»4°$7I7 


2-  ,  8  6*7948  9.999608 

28  1  8.630911  \  99996o$ 
an  I  8.633854  )9  999597j 
1  8.636776  |  9.999592 


8.59749*  «^5°B 

8.600677  2 

8.603838 

8.6*6978  XI*3;3°^  2 
8.6 ioo94 1  11.3899°^!  If 
8.613189  *1.38681 1 
8,616262  n.383738 
8.419313  11.380687 
8.62234$  |  ii*377657 

8.62535*1  ”.37464^ 


8.62834°  *1*37*660 

8.631308  11.368692 
8.634456  1  11.365744 

20  I  S.O36770  !  9.9 99>9%  8.637184  ‘M*2*1* 
—  I  8.639679  |  9.999 586)  l8. 64.0093  I  1 1  *3 599°7 

no.  rt„t  \  Sine  1 »  6o-ta»g.  1  Tangent^ 

Degree  87. 


'v 

Degree  2. 

—A 

V! 

Sine 

Co~ fine 

Tangent 

Co-Tang. 

1° 

8.639*79 

9^99&i 

8.640093 

IIo599  °7 

3° 

lr 

8.642563 

9.999581 

8.642982 

Ji. 357017 

29 

i* 

8*645428 

S9-999  575 

8.645853 

h.354147 

28 

H 

•8.648274 

9-99 957c 

8.648704 

11  3512^6 

271 

5+ 

8.65 1 102 

9.999J64 

8.651538 

11.348463 

26 

\J_ 

8.653911 

9.9995 

8.654352 

H.345648 

25  i 

16 

8.6^670  i 

S».999>53 

8-6J7149 

11.342851 

24  j 

37 

8.659475 

*9*9547 

8.659528 

11.3,0072 

23 

|8 

8.662230 

9-999541 

8.6^2689 

U.3373H 

22 

}? 

8.664968 

9-999535 

8.665433 

11.334567 

2t 

P 

8*66 76 89 

9.999529 

8.668160 

H.33  i84° 

20 

P 

8.670393 

9*999523 

8.670869 

II.32915O 

1 9 

P 

8.673080 

9.9995 

8.673563 

H.326437 

18 

33 

8.674751 

9.9995 12 

8. 676239 

H.323761 

l7 

34 

8.678405 

9.99^506 

8.678899 

II.32H0O 

16 

33 

8.681043 

9.979499 

8.68 1 544 

1 1.3  18456 

*5 

36' 

8.68366  5 

*9994*3 

19.684172 

II.315828 

14 

37 

8.686272 

9.999487 

8.6867S4 

Ii.3i.216 

13 

P 

8.688891 

9.999481 

8.689381 

II.310619 

12 

3? 

8.691438 

9-999475 

8 691963 

II.308037 

11 

P 

8.693998 

9.999469 

8.694525; 

U.305471 

10 

n 

8.696543 

9.999462 

18.697081 

II. 302919 

9 

P 

8.699073 

9.999456 

8.699617 

11.300383 

8 

t 

*’3 

8.701589 

9-99945° 

8*7®  *  *39 

1 1.297861 

7 

i4 

8 .704090 

\9*99944  jl 

[8,704646 

u, 295354 

6 

[5 

8.706576 

9.9994J7]  !8-7°7i39 

II.29286O 

5 

8.709049 

9.999431]  8.709618 

II.290381 

4 

>7 

8.71150; 

9.999424 

P.7120S3 

II.287917 

3 

S8 

8.713952 

9.993,418  (8.714543 

XI. 285466 

39 

8.716383 

9.99941 1;  8.716972 

11.283028  1 

1 

>0 

[  8.718800 

9  9994°4 

,8  7*9396 

II.2H0604  I 

0 

i  Co. fine 

Sine  1 

1  Co-tanp. 

Tangent 

M 

Degree  87. 


£ 


Degree  3. 


M 

Sine 

Co- fine 

Tangent 

Co-tarn?  . 

0  8.7 i 8goo 

9.99^404 

8.719396 

ir  .28o6o4(6c 

1 

% 

A 

4 

8.721204 

8.723  595 
8.725972 

8.728336 

8.730688 

8.733027 

8-7S5354 

8.737667 

8.735??65> 

8.742259 

9.999398 

9.999391 

9.999384 

9.999378 

9.99937* 

8.721806 

8.724254 

8.726588 

8.728959 

8.73i3i7 

11.278194  5 
1 1.27 5796  5 
11.273412  5 
n.271041  15 
1*. 268683  5 

_ i.  1 

6  \ 

71 

8  i 

£\ 

9.9993  64 
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9.088970 

9.996704 

9.092266 

4 

9.089990 

9. 99  6  68  8 

9.093302 

5 
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9.094336 

6 

9.091024 
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9.120469 

9996202 
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9.987310 

9.987279 

9.987248 

9.987217 

9.389178 

9.389724 

9.390270 

9.590815 

9.39i3^0 

10.610822 

10.610276 

10.609730 

1 0.609  r8y 
10.608640 

9.379089 

9*379^01 

9.380113 

9.380624 

9.381134 

9.987186 

9.9S7I55 

9.987124 

9.987092 

9.987061 

9.391907 
9.392467 
9.392989 
9- 393 53 1 
9.394074 

1 0.608097 
10.607553 
10. 6070 1 1 
10. 606469 
10.605927 

9.381643 

9.382152 

9.302.661 

9.383168 

9.383675 

9.9870^0 

9.986998 

9.986567 

9.986936 

9.986904 

9.394614 

9.39TI54 

9.595694 
9.396233 
9. 5  9  677  T 

10.605386 
10.60  4.846 
10.604306 
10.603767 
10.603229 

Co.fine 

Sine 

Tangent 

3f 

29 

28 

*7 

2(5 

25 

24 

23 

22 

21 

20 

*9 

18 

17 

15 


I* 

*3 

12 

u 

io 

~9 

8 

7 

5 

£ 

4 

3 

2 

1 

o 

M 


Degree  76. 


\ 


Degree  14. 

M 

Sine 

j  Co-fine 

t  Tangent 

|  Co. tang. 

30 

9*3986  00 

*.*85942 

9.4126/8 

10.587342 

3o 

3* 

9.399287 

9.985909 

9*4r3r7* 

11. 586821 

29 

3* 

*•39*575 

9.985876 

9.413699 

I0./863OI 

28 

33 

9.460062 

9.985*43 

9.414219 

10.585781 

27 

34 

9.400549- 

9.985811 

9.4X4738 

10.585262 

26 

3J 

9.4OIO35 

9985778 

9,4I5257 

10.584742 

11 

3* 

9«40I52  0 

*.98574/ 

*.4X5775 

10.584225 

*4 

37 

9.402OO5 

9.9857  1 2 

9.4x6293 

10.583707 

23 

38 

9.40*489 

9.985679! 

9.4x6810 

XO./83  I90 

22 

39 

9.40297a 

9.98/6415 

9.4x7326 

10.582674 

21 

40 

*.403455 

*.98^13 

9.417842 

10.582157 

20 

4.i 

9«4°3938 

9.985/80 

9.418357 

10.581642 

I* 

42 

9.404420 

*.*8/547 

9418873 

xo./Silay 

l8 

43 

9.494*0! 

9.985513 

*.419387 

10./80613 

17 

44 

9.4053S2 

9.98/480 

9.419901 

10,58009^ 

1 6 

45 

9.4058(52 

9.98/447 

9.420415 

10.579585 

1 5 

46 

9.40(5341 

9.985414 

9.42092  7 

10.579072 

X4 

47 

9.466820 

9.**538o 

9-421440 

10./78/60 

*3 

48 

9  4° 72*9 

9.985547 

9.42x951 

10.578048 

x  2 

49 

9.40777^ 

9.98  5  3  M 

'9.422463 

1 0 • 5  77  537 

1 1 

5° 

9.408254 

9.985280 

!9.i22973 

10./7702  6 

Jo 

5 1 

9.408731 

9.985247 

9.423484 

10.576516 

9 

52 

9.40*207 

9.9852x2 

*«423**3 

10./76007 

8 

53 

9.409682 

9.9E5180 

9.424503 

*0  575497 

7 

54 

94i0i57 

9.985146 

9.4250x1 

10.574989 

6 

55 

9.4(063-2 

9.985112 

*  425/18 

10.574480 

5 

5  6 

9.411106 

9.985079 

9.426027 

IO-573*73 

4 

57 

9.41x579 

9.98/045 

9.4265341  10.573466 

3 

58 

9.412052 

9.98.50x1 

9.427041  5 

10.572955,  . 

2 

9:41^524 

9.984977 

9-427547 

i°./724/3 

1 

60 

9.412996 

9.984943 

9^428052  | 

10  57x947 

0 

Co. fine 

Sine 

Co-tang.  | 

Tangent 

M 

Degree  75. 

F 


Degree  15. 


jV 

#  Sine 

Co  fie 

Tangent 

Cn.ta»g. 

| 

1  c 

|  9 .412996 

9.984944 

9.428052 

20.57  J94, 

60 

!  1 

1  2 

3 

4 

1  — 

j  ^'^34^7 
9-4*  393 8 
9  414408 
9.414878 
9-4*5347 

9.984910 
9.^84876 
9.984842 
9-984808 
9- 9*4774 

9-428557 

9.429067 

9.429566 

9.430070 

9.430573 

*0.57144^ 

10.J7093S 

IO-570434 

10.569930 

10.569427 

-59 
58 
57 
56 
j  55 

1  ^ 

7 

8 

I  9 

I  10 

9-415817 

9.416283 
$.416850 
9  417217 
9.41758.4 

9.984740 

9.984706 

9.984672 

9-98  463.7 

.  9.9846O3' 

9.43  1075 
9.43  r577 

9.432079 

9.432580 
.  9.4 33 080 

*0.568925 

10.568423 

10,56792, 

*0.5^7420 

10.566920 

!5  4 
53 

5  * 
5.1 

5© 

|  II 

I  12 

13 

14 

y 

1  ] 

1 7 

18 

1  T7 
]  20 

9.418149 

9-4*S6r5 

9.419079 

9.M9544 

9.42.0007 

9.98456,9 

^-'984535 

9.984»5oo 

9.984466 

9.984431 

9.433  580 
9.434080 

434579 

9.435078 

9.425576 

10.56641^ 

I3.J6592o 
10.-56543 1 
10.56492  2 
10.564424 

49 

48 

47 

46 

45 

9.420470 

9.420933 

9.421395 

9.421855 
9.4223 17 

9-9843S7 

9-984363 

9.984328 

9.584293 

9^84259 

9.436073 

7.436570 

9.437067 

7.437563 

9.438059 

10.563  527 
*0.563430 
10.562933 
10.562457 
*0.561941 

44 

43 

42 

4* 

40 

1  " 1 

1  22 
It. 

1  ^  O 

*“D 

24 

26 

27 

28 

29  ! 
3°  c 

g  - 

9. 42.778 

9.423  *3  $ 
9.423697 
9-424156’ 

9.424615 

9.584224 
9.984189 
9.984155 
9.9841 20 
9.984085 

•M38  5  54 
9.439048 

9-439543 

9.440036 

9.440529 

10.561446 

*0.563952 

10.560457 

*0.55^64 

*0.559471 

39 

38 

37 

36 

35 

9.425072 

9.425530 

2.425987 

^•426443 

?.426899 

9.984050  f 
9.984015  ■ 
9.983980 

9.983945 

9.9s39ic 

9.441022 

9*44;i5'i4 

9.442006 

9.442497 

>.442988 

10.558978 

*0.558486 

10.557994 

10.557503 

roT57oii 

34 

i3 

32 

3* 

;o 

•*  co-jine 

Sine  J 

Co-tang,  J 

Tangent 

M 

Degree  74. 

dm 


M 

3 ° 

3  * 

32 

33 

34 

35 
;6 

37 

38 

3? 

4.0 

4T 

42 

43 

44 

45 


46 

47 

48 

4? 

5» 

/* 

5Z 

Si 

54 

55 

SI 

58 

59 

60 
- 


Degree  i  5. 


Sme 

+Co.fine 

Tangent 

Co -tang. 

9.3,20X99 

9.983910 

9.442988 

xo.55701 1 

30 

2  9 
28 

27 

26 

2J> 

24 

23 

22 

ai 

20 

1 9 

18 

>7 

16 

15 

9.417354 

9.427809 

9.428264 

9.4287x7 

9.429170 

9.983875 

9.983840 

9.983805 

9.983770 

>983735 

9-4434 79 
9.443968 

9.444458 

9-444947 

9.445435 

10.556/21 
10. 55603.x 
10.5/5542 

i°.55'5°/3 
ro.  574565 

9.429623 

9.430075 

>43°5°7 

9.430978 

9-43 *4*9 

9.983699 

9.983664 

9.983629 

9.983593 

9.983558 

>H5923 

9.446411 

9.446898 

9.447384 

9.44787° 

10.554077 

10.553589 

xo.553102 

10.552616 

10./52129 

9.431879 

5>.43ij28 

9.432778 

9.4332^ 

9-433^74 

9.983523 

9.983487 

9.583452 
9983416 
9.983  380 

9.448256 

9.448841 

9.44932S 

9.449870 

9.450294 

i°./5i644 

IC./51X59 

10.550674 

10.550181 

1  °.5497'‘S 

9.434122 

9.4345’69 

9.+35016 

9-4354^2 

9.4359‘8 

9.983349 

9.983 3°9 
9.983273 
5.983238 
9.983202 

9«45°777 

9.451260 

9.451743 

9.452225 

9.452706 

10.549213 
15.548740 
10,5482 37 

IO-747775 

1 0.547294 

H 

*3 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

9-43 6353 
9.436798 

9.437*42 

9.437686 

9.438129 

9.983166 

9.98313° 

9.983094 

9.983058 

9.983022 

9.453187 

9.453668 

9.4.54148 

9.4/4629 

9.455  r°7  ! 

10.54681; 
10.54633  a 

1 0.545 8/ a 

10.54537a 

10.544893 

9.438572 

9*439014 

9-439456 

9.439897 

9.440338 

9.982986 

9.98295° 

9.982.914 
7,98  287  8 
9.982842 

9.45558S  |  10.5444.14 
9.45 6064  j  10.54393s 
9.45654a;  10.543458 
9.4/701?  i  i°-54298o 
9.4/749S  .  10.542703  | 

Co-fine  1  Sine 

Co-tang  f.  Tangent  | 

VI 

Degree  74. 

FT" 


M 


. 


m 

4 
_5 
C 

7 

8 

9 

10 

11 
I  2 

n 

14 
*5 
1 6 

J7 

18 

1 9 

20 

2  I 
22 
23 

?4 

2/ 


Sine 


Degree  \6, 


9‘  14033  8 


9-44°7 78 
9-44i2i8 
9.4*165$ 
9.442096 
9*44*755 


9*442973 

9*443416 

9.443848 

9.444284 

9.44.4720 


^•445*55 

9445590 

9.44602/ 

9  446459 

9.446893 


28 


9.447326 
9.4477^9 
9.448I91 
9 .  448623 
9.449054 
9.44948.f 

9  4499JJ 

9.4/0345 

9.450775 

9.45^203 


^o-Jsne  I  (Tangent  Co -tang 

9.9^284 J  .9.457496 


9.9828o/j  9.457973 
9.98271/9  19.458449 


9.982733 

9.982695 

9.982660 


9.458925 

9.4/9400 

,9-459875 


9.982587 

9.982530 

9.982514 

9-9_82477 


9.982441 
9.982404 
9.982367 
9.9823  o 
9.982294 


10./41503 

*0.542027 
10.341531 
1o./4io7/ 
ic. 540600 
Io.54oi25 


1  '  >  '  /  j  v  * 

9*982.623|  9.460349  MO.530657 
9.982587  9.46082^  IO.  5  39177 


9.98225- 
9  9^2220 
9.982183 
9.982146 
9.982109 


9.4/1632  9.981886 
9.4/2060  9.98x849 
9.45248S  9.98i8f2 
29  9  4/2917  9.981-74 

IT  P*45 3 34-  9-98x73; 


9.982072 


9.46082^ 

19.461297 

19.461770 

19.462242 

1 - - — T 

19.462714 
9-4631 86 
.9.4636/8 
9  464 1 29 
£^464599 

9.4^5069 
9.46/^39 
9.  }66oo8 


10.533,177 

£0.538703 

io.5$823o 

10.537738 

10.537187 

X-. 536814 

10. 736342 
10.53/871 
10.535401 


10.534931 

io.53446i 

xo./33992 


^  *  i — — ~  1  •*/  0  y  ^ 

6.166476  £0.553^23 


$>■4665,47 

9.467413 

I  _  fj  rt 


^•533055 


IO«53  2587 
9.982035!  9.467880  £0.532120 
9.98x998 J  ;9- ^68347  I  x°.53J633 
9.981561  '9.468814  |  xo. 531186 
9.98X92;  ill  I 


Co-fine  /  Sine 


19.469230 
(9.465,746 
j9.47o*£  x 
(9.470676 
9.^71 141 
9.471^05 
)  Lv-iang. 


I0.530720 

£-.53oI^ 

xo.525789 

10.529324 

10.528855, 

10./28395 

Tangent 


Degree  73. 


Degree  1 6. 


M 

Sine 

Co-Jim 

Tangent , 

co-r  ang. 

30 

2.45334* 

9.281737 

9.47x605 

I0.52H39S 

30 

3* 

32 

33 
54 
35 

9.45  ,  7^8 
2.454*94 
9.4546  ip 

9-45  5  °4  4 
9.45*469 

9.28i6'99 

9  981662 
9.981624 
9.981587 

9  981549 

9.472068 

9  47*532-  j 
9.47 2991  j 
9.473457  j 
9.473919  ] 

10.52793* 

IO.527458 

10.527005 

10.526543 

10.526081 

29 

28 

*7 

26 

-5 

%6 

9.45589a 

9.981512 

9.474381 ; 

I0.5  15619 

24 

37 

9.4.56316 

9.98i474' 

9-4748-t2 

10.525158 

2  3 

38 

9.456739 

9.981436 

9.47  53  ©3 

IO.524695 

'  22 

19 

9.457*62 

9.981398 1 

9.4757^3 

10.524237 

21 

40 

9.457584 

9.9813^1' 

9.476123 

10.^23777 

20 

41 

42 

9.458006 

9.458427 

9.981323 

9.981285 

9.476683 

9.477*42- 

10.523317 

10.522858 

19 

r8 

43 

44 

9.  *58848 
9.459268 

9.981247 

9.981209 

9.477501 

9.478059 

IO..522399 

10.521941 

*7 

16 

45 

9.459684 

9.981171! 

9.4785*7 

10.52T483 

*5 

9.460108 

9.981133! 

9.478975' 

10.521025 

H 

47 

9.460527 

9.981095; 

9.479432 

IO.510568 

*3 

£  8 

9.460946 

9.981057; 

9"4798S9 

lo.JlOll  1 

i  i 

49 

9.4613.64 

9.98x0x9 

9.480315 

10.519655 

1 1 

5° 

9.465782 

9.980980! 

9  480801 

10.519190 

10 

ja 

9.462199 

9.462616 

9.980942! 

9.980904J 

M81237 

9.481712 

jo  518743 
10.518288 

9 

8 

53 

54 

9.463032 

9.463448 

9.980866! 

9.980827! 

9.482167 

9.482621 

10.517833 
10.5*73 79 

7 

6 

53 

9.463864 

9.980789 

9.483075 

10.  >16925 

5 

5* 

9.464179 

9  98075°^ 

9.483528 

10.5ir.471 

4 

57 

58 

9.464694 

9  465108 

9.9807  r  2s 
9.980672; 

9.483982 
$.48413  4 

x  0.5 16018 
10.515565 

8 

2 

59 

9.465522 

9  98064  s1 

9.484887- 

10.515**3 

I 

60 

9.46595S 

9.980596] 

9-485332 

jO. 514661 

Or 

c  o-Jine 

Sine  * 

Cc-t  my. 

Tangent 

M 

Degree  73. 


F  3 


1  M  |  Sine 

Co.  fine 

Tangent 

Ce-tang,  1 

1  ,p.{6y9i^ 

9.98059c 

9.487335 

lo.514.66r 

I  *  j  9.4663 48 
}  2  1 9.466761 

j  3  [9.467173 
|  4 ; 5^.46758/ 
j  _j>  f5>.467995 

9.980558 
9.9805 19 
9.980480 
9.980441 
9.980403 

9.485791 

9.486242 

9.486693 

9.487143 

1  S.487593 

*0.51420^ 

*0*5*37^ 
10.513307 
10.512857 
*0.51 2407 

j  6  19-468407 
j  7  12.4*8817 
j  as  9.4*59227 
i  S' ; 9*469637 
]  if  i  9.460445 

9-9803 64 
9.9S0  -.25 
9.98028,5 
9.980247 
9.980208 

9.488043 

9.488493 

9.4889+1 

9-489390 

2.489838 

*0*5**957 
*0.7*1507 
*0.5x1079 
10.5x0610 
*0.5 10162 

j  "  !5>  470455 

1 9.47186-3 

|  ;9.47io7i 

J  14  9.471678 

1  15  !  9.47 2°86 

j  *6  9.472492 

1  17  >-47289S 

1  lb  '9-473304 
j  x9  r  9-473710 

j  3o  <M74iry 

9980/69 

9-980130 

9.980091 

9.980072 

9.980012 

9.979973 

9.979934 

9.979894 

9.979855 

9.9798x6 

9.490286 

9.490733 

9.451180 
9.49*627 
|9 .49  207  5 

39-4925*9 
J9.492964 
9.493  410 

[9*493854 

9.494299 

*0.505714 
10.509267 
10.508820 
10.508373 
10.507928  < 

10.507481  1 

10.5070,35  4 

*0.706596  4 
10.506145  4 

*o.7o57or  4 

j  21  9.4745*9 

I  22  ; 9*474923 

23  )  9.47S3 27 

24  9.475730  1 

1  25  9-476*33  { 

9  979776, 
9-979737 
9.979697 
9.979658 
9.97961,3 

9.4947+3 

9.495186 

9.495630 

9.496073 

9.496515 

10.505277  3 

10.504813  3 

10.504370  J 
*0.503928  3 

10.503485  3 

I  26  ;  9.476536  |  9.S7.9578 

27  9.476938  9.979539 

28  i  9  *477  340  9-979499 

j  *6  9.477741  9.979475, 

j  3°  f9*478r42  9*9794*; 

9  49^957 
9*497399 
9-49 '84d 
9.498282 
9.498722 

10.505043  3 

10.J02601  3 

10.J02160  3 

10.501713  3 

10.501278  3 

j:  Co-fine 

Sine 

Co-tang, 

Tangent  IV 

60 


59 

j-s 

57 

5^ 

5S 


54 

55 
5a 
5 1 
5°  i 


44 


1 


Sine 

Co-fine  f 

Tangent 

C'rn-*«mg: 

5.47.8142 

9.478^41 

9.478942 

P.479342 

9-47974* 

9.480140 

9.979410. 

9.498722 

10.501278  3 

9.979380 
9-9793+o  , 
9.979300 
9.979260 
9.979220 

9-499^3 

9.499.502 
9.500042 
9. 50048 1 
9.500920 

-xo,  5008  37  2 

10.500598  2 
10.499958  2 

i0.4995  l9  2 
10.499080  2 

10,498641  '2 
10.498263  2 

40.497  f*5  2 

10.4973-23'  2 
10  496X91  ’  2 

xo.  496454 

lofigtioi# 

10.495582'' 

10.493146 

10.49  .711 

•9.480538 
$>.  480936 
9.48?334 
9.481731 
9.482128. 

9.979180 

9-979  *4° 
9.979099 
9.979059 

9.97.9019 

9.50x359 

9.501797 

9.502234 

9.502672 

9.573109 

9.482525. 
9'4*  82921 
9.483316 

9.48  37 11 

9.484106 

9.978940 
9.978939 
9 978898 
9.978858 

9.970817 

9.503546 

9.503982 

9.504418 

9.704854 

9.505289 

9.484501 

9.484395 

9.485289 

9.485682 

5.486C75 

9»978777 

9.978736 

9.97869^ 

9.978655 

9.978615 

9.505724 

9.506158 

9.506593 

9.507026 
9*  5°74  59 

ic.494216 
10493841 
10.493407 
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r  0.4925 ,0 

9.  >8640? 
9.4-85859 

9.487251 

9.487641 

9.4880:53 

9.438424 

9.4538814 

9.489204 

9.489593 

9,489982 

9.978  5  74| 
9.9783  3  4 
9.973493 
9.97845- 
9.978411! 

9.978370. 

9.9783,29 

9,978288 

9.978247 

9.978206 

9.507892 

9.708326 

9.508759 

9.509181 

9.509622 

10.492107 
10.49 1674 
1O.49T  24T 
IO.490809 
xo. 490377 

*9.5X0644 
19.510486 
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!9-5'xI34-6 
;9"5 !  x776 

10.489546 

10.489515; 

IO.48908.4 
IO.488654 
16.48  8  22-5- 

Co-fine 

Sine 

Tangent 

Degree  72 
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Sine 


x/egrcc 


t  o-jine 


9- 48998  z  I  9.97% 206 

9.9  7%  16] 

9-978124 
9-978082', 
9-978042 
9-9780 00 


9.4^0371 

9.490759 

9*49i  147 

9-491534 
9- 49192 


Tangent 


9-5 1  >776 


—  '  ^  _ 

9-4-923c8  |9->77:J^ 


\  9-49*695 
9-493080 
9.493466 
\  9.4938 5 1 

9-494-226 
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9.495005 
9.495388 
[  9.49777 1 

9.496154 
I  9.496537 
9.49691^ 

!  $-4-973°r 

9-49768  2 


9.977918 
9-977877 
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9-97779 4 
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9-977669 

9.977628 
9  97758s 


9. 51220s 
9.5126-3  5 
9.5130(54 

9'5i3493 

9.513921 
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9-5I4777 

9.5x5204 
9.51553  r 

95^6057 


1  C c-tang. 

10.488224 

xo.4877^4 

10.487355 

X0.4S5936 

10.485507 

10.486079 


9-977544 

^•977503 
9-97746  x 
9.977419 
9.977377 
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xo.484796 

x^.4843  59 
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l0-4^35i6 

10.483090 

10.482555 

10.482239 

10.481814 


I  9.J98063  j 9-97753  5 
9.498444  9.977293 
9.97725' 

T  9.977209 

9^99584  1 9-977 1 57 


j  9.499963  1 9-977 1  '5 
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9.500720  9  977041 
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9.5x6910 
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10  47884/) 
10.478427 
Ic. 47  &005 
10-477583 


9.520728 
9.521  T71 

I9.J2X573 
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9-521417 


Co-Jine  I  Si  ie 


9-522838 

9-5i3239 

9.513679 

'9.514109 

9.5245,0 

I 

Co-tan&9 


10.477162 
10.476741 
10.476520 
10. 4  75900 
IO.475480 


Degree  71. 


Tangent 
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Sine 
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. 

3° 

5>. 501476 
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10-475  80 

3° 

3* 

9.50*854 

9.97s  9  (41 

9.5*4939 
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2 9 
28 

27 

?2 

53 

5?. 502231 
9.502607 

9.97^7  2’ 
9.97^8  30, 1 

9-  5253  59 
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10.474641 

10.474222 

34 

9.502984 

9.976787 

9.526197 

10.47380  3 

2o 

3/ 

9-5°3  5^0 

9.976745 

9.52661 5 

10.473385 

25 

36 

* So 3735 

0.976703 

9.527053 

1 OH  7/967 

*+! 

01 

37 

9.5041  xo 

9.97666  0 

9-5  ®745-i 

10.472549 

38 

9.504485 

9.9766!  7 

9.527868 

10.472132 

22 

3P 

9‘ 504840 

9.970574 

9-/28285 

1 3.47r7r  5 

~  1 

40 

9-5’°5234 

9.976/32; 

9-/28702 

10.4712,8’ 

— 

41 

9.505608 

9.976489! 

9.529118 

10.470881 

T9 

18  j 

42 

9.50/981 

9.976446I 

9-5-295S5 

10.470465 

43 

9.506354 

9.9^6404 

9.52995° 

10.470,  49 

44 

9.506727 

9.976361 

<>.5  0366 

10  469634 

I  O 

45 

9.5070^9 

9.976318 

9./3078 1 

t  .469219 

r> 

46 

9*5°7471 

9  9762.75 

9.531196 

10.468804 

r4 

4? 

9.507843 

9.976232 

9-/3 i6xi 

10  468389 

1  >  | 

4* 

q.  508214 

9.976185 

9.532025 

X0.4  67975 

I2{ 

49 

9  5oiJ 5^5 

9.9/6x46 

9.532436 

.0.4575  6 1 

f  f 

5° 

9.5089/5 

9.976.103 

9  •  5  j  5  2» 

10:467147 

1° 

5i 

9.509326 

9.976060 

7,5i  3,246 

«o  466734 

5* 

9.509696 

9.9760x7 

9./3  3  679 

1  0.4663  2  X 

b 

53 

9.5 10065 

0.975973 

9.5  54092 

*0. 465908 

7 

54 

9  5 io434 

9.975  930 

0.55  ./04 

10.4054^6 

6 

55 

9.71080  3 

9-975887 

9.5x49*6 

10.46  5-084 

% 

56 

9.511171 

9.975  S  *4 

9-/3  5  3 

xo.4^ 45* 2 

4 

57 

9.5  r  1540 

9.975800 

9-53-5729 

10.464  3  6  I- 

3 

58 

9./ir5°7 
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9  5  3  ^  1 5  P 

■1,0.463849 

3- 

J9 

60 

9.51227/ 

9  5 1 -64 2 

9-9  "571 3 
9.975670 

•53656  ! 

9.536972 

I0.463439 
10.4630  8  ! 

O 

— — 

w  o-Jir.z 

Sir.e 

■'Jx>-lan  g 

i  angent 

M 

Degree  71- 


Hi 


-  ••  .V  v 

f«iT  ^ 

■ 


Degree  19. 


\\ 

Sine  j- 

L  u-jine  |j 

langenc 

co-  ■J-rtfcj.  j 

3°' 

9  523495  ! 

9.974346 

9.5491+? 

10.45085 i 

It 

9.5*3851 

9.9743  02 

9  549i5o 

IO-4-)C4jO 

3* 

9.52^208  > 

9-974*^7, 

?.54995'J 

10.450049 

33 

j?.J245^4  ' 

9.9742  12] 

9.550352 

10.44^648 

34 

524220 

9.974x67; 

9i550752 

10  449.48 

3$ 

90*7275  1 

9.974122] 

9.555152 

X  :  .448. >48 

3* 

9.5*5630  j 

9. 974077 1 

9.5-5 1 55* 

10,^.48446 

37 

9.525984 

9-9740;  a| 

9.55J952 

IO.44804& 

3* 

9-5*6339  : 

9-97l9^7\ 

9.552351 

10.4476451 

39 

9.526693 ! 

9-97  3  94  M 

9.552750 

10.44725° 

40 

9. 5 27046  | 

9.9738-97 

9.55  3  *49 

10  4468  5 1 

41 

9.527400 

9:.973852 

9.5i3543 

10.4464;  2  1 

42 

9.5*7753 

9.973807, 

9.553946 

10.446054  j 

43 

9.528 105 

9.9797^ j ! 

9.554344 

10,445656 

4+ 

9.528458 

9.973716 

9- 55474 1 

i°-.\45  259 

45 

9.5288 10 

9.973671 

9-555 *3 9 

10.444861 

46 

9.529161 

9.973625 

9.555536 

10.444464  ] 

47 

9.529523 

9  973580 

9-55593  2 

x  0.4.4406-  8 

9.529864 

9  973535 

9.556^9 

iG.4.43671 

49 

9.53o2I4 

9.973489 

9.656725 

10.443275 

5° 

9. 530565 

9.973443 

9.557X2X 

.10  4_.  2879 

5  x 

9.5  3°9I5 

9-973398 

9.5575x7 

io,4<j  2483 

5  2. 

9.J31265 

9.973  -5  2 

9.557912 

•  '10.442088 

53 

9.531614 

9.973307 

9  5583o3 

x 0.44 1 693 

54 

9*53  x96j 

9.973-^6  i 

9.558702 

10.441298 

55 

9.5323  r  2 

9  973  215 

9.559097 

•  1 0.44090 3  . 

56 

9.53*661 

;  9-973^69 

9  56949* 

■  to  440569 

57 

9.53 3° J9 

9.973 1  *3 

9559885 

10.4,40 1 15  : 

58 
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9.973078 

9.560279 

,0.'4  39721 

5  9 

9o337°4 

9.973032 

9.560673 

io.'459327 

60 

9-534°52 

9.972986 

^56 1066 

10.43  8934. 

r. 

c  s-Jine 

Sire.:' 

|  Co-umg. 

i  aagenrj 

3j> 

2 9 

2d 

27 

26 

■5 
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23 
22 
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x8 

J7 

1 5 


» 3 

1 2 
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IO 

~9 

8 

7 

6 

5 

4 

o 
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Degree  jf&: 
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Degree  20. 
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9-97  986 
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.  60 
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9.972940 

9.972894 
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9.972S01 

9-972755 
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9.5618/1 
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9.562636 
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i0-43854> 
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t  59 
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57 
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f^o  9-517^7 

9.972709 

9.972663 

9.971617 

9.972570 

9-972524 

9.563419 

9.563811 
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9-564983 

10.436580 

10.436rg9 
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54 
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*3  2.538/57 
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9.973477 
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48 

47 
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10  432291 
10.4313,02 
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43 

42 

4i 

40 
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9.971564 

4.971917 

9.97*870 

9.97*823 
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9. 560809 
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39 

38 

37 

36 

3/ 
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2  3  9-543^49 
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32 

3i 
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3® 
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9.971740 

3* 

9.545000 
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S3 
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34 
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9.971398 

35 
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35 
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9-971 3®  3 

37 
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9.971276 

38 
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39 
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40 
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41 
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9.971065 

42 
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4S 
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9.97097( 

4+ 
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9.97092.? 

45 
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9.9704-4' 
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Tangent 
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10.427262 
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28 
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*5 
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1-0.416578 

2 

0  9.583800 

xo  416200 

1 

2  I9.78+177 

10.41  5823 

0 
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9 
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£.627570 

£■.627840 

9-628109 

9**28378 

9.628647 

9.956922 

9.956862 

£.£56803 

9.956744 

£.£56684 

9.670649 
*.6709 77 
9.671305 
£.67x634 
9.671-963 

10.329351 
10.329022 
10.3  28654 

10.328367 

10.328037 

74 

53 

72 

7X 

5° 

£.628916 

9.629184 

£.629473 

9.629721 

£.629989 

£.976625 

£.£56565 

£•£56706 

9.956446 

9.956387 

£.672291 

9.672619 

£.672947 

£.673274 

£.673603 

10.327709 
Ic>. 327381 
10.327053 
10.326725 
10.326398 

4£ 

48 

47 

46 

45 

9.630257 

£.630524 

9.630792 

£.631059 

9.631326 

9.956327 

9.956267 

9.956208 

9.956148 

£.956088 

£.673£2£ 

9.674256 

9.674784 

9.674910 

9.675237 

10.326070 

10*3  25743 
10.325416 
10.325089 
io..:24763 

4  + 
43 
42 

41 

40 

21 

22 

*3 

24 

75 

2  6 

*7 

28 

25 

JO 

£.63r5£2 

9.631859 

£.632x25 

9.632392 

£.632657 

9.976029 

9.975969 

£-£55£r£ 

£.955849 

9.975789 

9.675564 

9.675890 

£.676216 

£.676543 

9.676869 

10.32,436 
10.3  241 10 
10.323783 
10.323457 
10.323131 

if 

38 
37 
3*i 
55  j 

£.632923 

£633189 

9 -*33474 
£.633719 
9633984 

£-957719 

9.955669 

£.957609 

£•£55548 

9.957488 

>.677.94 

9.677520 

9.677845 

9.678171 

9.678496 

10.322805 
10.322480 
10.322  r54 
10.321829 
10.321504 

?4 

33 

32 

3 1 

30 

Cc-Jint 

Sine  If 

Co-lang, 

Tangent 

M  1 

Degree  64. 
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M- 


Sine 

C v- jins  « 

Tangent 

9  633984 

9.9574SS 

9.678496 

10.321504 

9.63424^ 
9  634514 
9.634778 
9.635042 
9.635305 

9.975428 
9.97536?; 
9  9553°7, 
9.957246-: 
9.955 '86. 

9.678821 . 

9.679246 

9.679471 

9.679795 

9.68or2o 

I0.321 179 
10.320854 
10.32052-9 
10.320^5 
10.319880 

9.635770' 
9.637833 
9.63  6097 
9-636360 
9.6366/3 

5).955rl5 

9.955067 

9.957004 

^  95494-4 
S>-9  54^3* 

Q.  680444 

9.680768 

5.68  IO92 
9.681416 
9.681740 

10.319756 
10.319232 
10.318908 
10.318554, 
iO;3*82  60 

9.636886 

9.637 14? 
2.637411 
9.637673 

6.637937 

9.974823! 

9.974762 

9.954701 

9.954640 

£•954579 

9.682063 

9.682386 

9.682710 

9.683053 

9.683356 

1^7937 
10.317613 
10.3 17290 
10.316967 
10.316644 

9.638197 
9.638478 
9.638720 ' 
9.638981 
9.639242 

9.954518 
9.954477 
9  954396 
9  9543  35 
£•£54*74 

9.683678 

9*684001 

9.684324 

9.684646 

9.684968' 

IQ. 3 I632I 
10  315999 
10.3  15676 

io;3i53  54 

10.315032 

9.639503 
9.63976  4 
9.640024 
9.640284 
9.640544 

9^54213 

9*954I52 

9.954090 

9.974029 

9  954968 

9.685290, 

9.685612 

9.685934 

9.686255 

9.686577 

10.314710 

10.314388 

10.314066 

i°-3 1 3745 
10.313423' 

9.640804 

9.6410^4 

9.641323 

9.6415s! 

9.641842 

9.953906 
9.953s45 
9-95?7s3 
9.953 7-2 

,9  953660 

9.68689^ 

p.687219 

p.687540 

9.687861 

4.688182 

10.3 13 102 
10.312781 
10.312460 
1*. 3121 38 

10.311818 

1  Co- fine 

1  Sine 

CV-ttfwg. 

Tangent 

1? 

28 

*7 

26 

24. 

*3 

22 

21 

1? 

18 

17 

ie» 

*5 

14* 

*3 

12 

II’ 

IO 

~9 

8 

7 
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J_ 

4 

3 

2 

1 

o 

M 


Degree  26. 

4 

M 

Sine 

Co-fine 

j Tangent 

C  e-tang. 

o 

9.641842 

P.953660 

9.688182 

10.311818 

60 . 

i 

9.64210 1 

9.953598 

9.688502 

IO.31 1498 

59 

2 

9.642360 

9-953537 

9.688823 

10.311177 

78 

*3 

9.642618 

9*953^75 

9  689143 

IO.3I0857 

57 

_4 

9^42876 

9.973413 

9.6 '89463 

10.310537 

56 

5 

9.643*35 

9*9533  5* 

>.689783 

ro.310217 

55 

9*643395 

9.95329^ 

9.690104 

TO. 3O9897 

54 

7 

0 

9.643650 

9*953228 

9.690423 

IO.3O9577 

59 

o 

9.643908 

9.953166 

9.690742 

10.309258 

5Z 

9.-644*65 

9.973 *04 

9.691063 

IO.308938 

5* 

io 

9.6444^3 

9.953042 

9.691381 

I0.3086I9 

50 

ii 

5.644680 

9.972980 

9.691700 

IO.3083OO 

4? 

12 

9.6449.36 

9  952*17 

9T91019 

io. 307981 

48 

*3 

9.647193 

9.952855 

9  692338 

IO.307662 

47 

14 

9.645449 

9-95  27Ps 

9.692656 

*°.3°7343 

46 

*7 

9.645706 

9.95273» 

9.692975 

10.307015 

45 

16 

9.645962 

9.952668 

9.693293 

10.306706 

44 

17 

9.646218 

9.952606 

9.693612 

10.306388 

43 

18 

9.646473 

9.952544 

9.691 930 

10.306070 

42 

l? 

9.646729 

9.952481 

9.694248 

10.305752 

41 

20 

9.946984 

9.952419 

9.694766 

10.305434 

40 

21 

9.647439 

9.952356 

9.694883 

10.305117 

39 

22 

9  647494 

9.952294 

9.695201 

10.304799 

38 

*3 

9.647749 

9.972231 

9.695518 

10.304482 

37 

24 

9.648004 

9.952168 

9.695835 

10.30+164 

36 

^5 

9.648258 

9.952105 

'9-696153 

10.303847 

35 

26 

9  648512 

9.952043 

’9.696470 

10.3035^ 

34 

27 

9.648766 

9.951980 

9.696786 

10.303215 

33 

28 

9.648020 

9.95‘917 

.9.697103 

10.30,289^ 

3Z 

^9 

9.649274 

9.951854 

9.69742° 

10.302580 

31 

3° 

9.649527 

9.95I791 

|p.  697748' 

10  302264 

30 

J 

Co- fine 

Sien 

1 

l  1  G-tartg0  , 

Tangent 

M 

degree  65. 
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Degree  2 6. 


Sine 


9.6495 27 


$.649781 

£.650034 

$.650287 

$.65051$ 

$.650798 

$.651044 

9.651296 
9.651648 
$  651800 
9.652052 

$.<5/2503 

555 

$.652,806 

$.653057 

9.653307 


$.653/58 

$.653808 

$.65405$ 

$.65450$ 

9.654558 


9.654808 

$.65/057 

$.655307 

$.655556 

9.65/805 


$.656053 

$.6/6302 


$.656347 


Co-jine 


Co-fine 

Tangent 

Co-tan^ 

$-9517$i 

9.697738 

10.302264 

$.$51728 

$>95i56| 

9.951602 

9.$5r53$ 

$•$5*476 

$.698052 
9.698369 
$.698685 
$.6$$ooi 
$.699  316 

10.301947 

10.301631 

10,301315 

10.300$$$ 

10.300684 

$.951412 

9  $5*34$ 
$.$51286 
9.$5*222 
9*95  IJ/$ 

9.69$632 

9.699947 
9.700263 
$  700578 
$  700893 

10.300368 

10.300052 

1 0. 299737 

IO.  i$$422 
I0.2$$T07 

$.$51  c$5 
$.$5*032 
$.$50968 
$.$50905 
9.9  50841 

9.701208 
$.701522 
9.70 1  g  37 

9.702152 

9.702466 

10. 298792 
10.298477 

I0.2$8 163 

10.297848 

10.297534 

^.950777 

$«95°7,4 

$.$5065° 

$.$50586 

$.950522 

9  7027§o 
$.703095 

9./O3409 

9.703722 

$.704036 

1  Q.2$7  2 1  $ 
10.2$6$o5 
10.2963$! 
10.296277 
io.2$5$64 

$.950458 

$.$50394 

$.95033° 

$.950266 

$.950202 

$.704350 

$.744663 

9.704976 

9.7°5I$o 

$.705605 

10.295650 
10.295537 
10.29)023 
10.294710 
10. 294397 

$.$50138 

$.$5°°74 

$.95000$ 

$.$49$4/ 

9.949881 

$.705915 
.6.70622S 
$.706541 
$  70685  3 
$.707166 

10.294084 

10.293771 

1 0.2$ 3 45$ 
10.293146 
10.292834 

Tangent 

Sine 

Degree  63. 


Degree  2  7. 

M 

j  Sine 

j  c  0  /;.?e 

Tangent 

j  Cn-t  ;mrs 

0 

9- <557047 

9.9498  So 

9.707166 

j  10.^92834 

T 

9 -*57 19 5 

9-H98l6 

9.707478 

10.29^523 

2 

9.65  7  J42 

9-9497->'2 

9.707790. 
9.708 .02 

10.292*  JO 

3 

!  9-65779° 

9.945,687 

:  0.29x897 

4 

9. 658037 

9.94962.3 

9.70841  + 

IO.29I586 

5 

9.658284 

9.949798 

9.708726 

IO.291274 

<4 

9.65853 1 

9.94949  i 

9.709037 

IO.290962 

7 

8 

9.658777 

9-9r>429 

9  709  3+9 

I0.290d;l 

j  5.659024 
-  9.659271 

9.949364 

9.9493co 

9.709660 

9.7'1997i 

10.290340 

JQ.29CO29 

10 

9-659517 

9.949^38 

(9.7*0282 

IO.2S9718 

1 A 

9.659763 

9-949174 

9.7io5'93 

IO.2894O7 

1  2 

9.66000^ 

9*94910  5 

[9.71090^ 

IC,2S’9096 

x3 

9.660255 

9.549040 

;9-7I,2U 

1 0.288785 

9.660700 

9  948976 

9.71*5*5 

IO.288475 

*5 

9.660746 

9.948910 

(9.71 1836 

TO. 288164 

16 

9.660991 

9.94884J 

9.712146 

10.^87854 

77 

9.  '61236 

9*948760 

9-7I24 76 

IO.2875  }4 

ro 

9.66 1 48 1 

9.9487«  5! 

lc.71 2.766 

IO.28/234  j 

19 

9.56 1726 

9.948650 

9.713076 

IO.286924  j 

20 

9.661970 

9-94858+ 

|9.713:86 

10.286614  i 

21 

9.662214 

9.9-185  r</ 

9.713695 

IO.28630J 

22 

9.662459 

9.948453 

9.714005 

IC.28J995 

-5 

9.662702 

9.948388 

9-7K3I4 

I0.28jd86 

|24 

9.662947 

9.998323 

9.714624 

IO.2S5276 

2S 

126 

9.66319c 

9*948257 

9.7*4933 

IO.28SO67 

9.663433 

9.948191 

|v.7I524* 

IO.284758  ' 

!2?. 

9.663677 

9.948126 

9.7*555° 

10.2844,9 

2o 

9.663920 

9.948060 

9.7*5859 

ro. 284140 

29 

9.664164 

9.947995 

(9.716 168 

10.283  832 

3° 

9.664406 

9.9479-9 

|9.7'6,77 

10.283523  j 

Co- Jim 

Sine 

-1 1  a- tong. 

Tangent  ) 

^ _ 

Degree  62. 

6 

J 

5 

5 

5 

2_ 

; 


5 

y 

4; 

+1 

4< 

41 

4< 

4: 

4: 

4! 

4c 

3‘ 

3‘ 

Vj 

u 

14 
3- 
35 
3« 
3 16 

M 


Sine 

Co-fine 

Tangent 

Ce-tang. 

9.664406 

9-9tf9*9 

9tf  ^477, 

10.283523 

9.66464$ 
9.664891 
9.665 133 
9.665 j 75 
9.665617 

9.947^63 
9-94-7797 
9-9 4773.1 

9  947665 

9-947b99 

9*716785 

9,717093' 

9,717401 

9.717709 

9  718017 

10.28321 5 
10.282903 
10.282598 
10.282290 
10.28 1983 

10.  i's  1675 

10.281367 

10.281060 

10.280752 

10.280445 

9.665858^ 

9.666106 

9.666541 

9.666585 

9.666824 

^•947538 

9-947*^7 

9.94  740i 

9.9+73  35 
9.947269 

9.718325 

9.7,18633 

9.7*894° 

9-7I924§ 

9*7I955) 

9.667065 

9.667305 

•9.667546. 

9.6677815 

9.660026 

9-9472°3 

■9.947136 

9.94707° 

9-9470°4f 

9.946937 

9.719862 
9.720169 
9-7  20476 
9:720783 
9.721089 

10.280138 

ic.279831 

1 0.789524 
.10.279217 
10.27891 1 

9.668266 
9.668506 
9.668746 
9.668986 
9.f  69225 

9.946871 

9.946804 

9.9i'^738 

0.946671 

9.546604 

9‘7zi395 
9.721 702 
V^^ooS 
9.722315 
9.722621 

10.278604 

10.278298 

ro.  2,77^91 

10.277685 
i°.^7737 9 

9.669464 

9.665703 

9.669942 

9.670181 

9.670419 

9.946537 

9-946471 

9.946404 

9.946337 

9.946270 

9.7.22927 

9.723232 

9.723538' 

9.723843 
9.724149  ■ 

10.277073 

10.276768 

10.276462 

10.276156 

.10.2758^1 

9.670657 

9.670896 

c.671134 

5.671372 

9.671609 

9.946203 

9.946136 

9.946069 

9.946°°2 

9-945935 

9*7  2*4-4  54 
9-7:4759 
9.715065 
9.725369 
9.72)^74 

xo. 275546 
10. 277240 

10.274935 

10.274630 
10.27^  316 

Co 

Sine 

Co-umg.  1  Tangent 

3° 


z9 

28 

*7 

26 

25 


z4 

•23 

21 

20 

T? 

18 

*7 

IS 

H 

*3 

12 

11 

io 

9 

8 

7 

5 

5 

4 

3 

2 

1 

o 

M 


Degree  6: 


« .  ; 


:  i 


0 

•M 

iHi 


■,'iM 


lift; 


o  2 


mM 


Degree  2S. 


vt 

Sine 

L\-jtne 

Tangent 

.  t  o-tartg. 

J 

0 

9.67  1609 

9-94793  5 

9.72567^’ 

10.274326 

60 

I 

9.671847 

9.945868 

9.727979 

10.2740 II 

59 

2 

'9.67208  f. 

9.945800 

9.726284 

10.273816 

58 

*» 

5 

9.^72321 

9-9  45753 

9.726588 

10.  ’.73412 

57 

4 

p.672558 

9.945666 

9.726892 

10.273 107 

56 

5 

9  672797 

9.945598 

9-727’97 

10.272803 

55 

6 

9.673°J2 

9.945531 

9.727701 

10.272499 

54 

7 

9.673268 

9  945463 

9.727805 

10.272195 

53 

8 

9.6735-05 

9.945396 

9.7.8109 

10.271 891 

52 

9. 

9.673741 

9945328 

9.728412 

xo. 271587 

5* 

ro 

9.^73977 

9.94J26I 

9,72871.6 

10.271284 

5° 

1 1 

9^7^13 

9-945 1 93' 

9.729020 

10.270980 

49 

ra 

9.674448 

9-94  5 125! 

9.729323 

10.270677 

48 

*3 

9.674684 

9.94505S; 

9.729626 

10.270374 

47 

14 

9.6749.19 

9.94495°. 

9.729929 

10.270070 

46 

T5 

9^75154 

9.944922 

9"73023 2 

10.279767 

45 

t6 

9.6753.89 

9.944854 

9.73°535 

10.269464 

44 

17 

9.675623 

9-944786, 

9.730838 

10.269162 

43 

18 

9.677859  9.9447i8„ 

9-75 1 14I 

10.268879 

42 

T9 

9  676094 

9.944650- 

9-73  J443 

10.268556 

4i 

2D 

9.6763  28 

9.9445»2| 

9.731746 

I0.268254 

40 

-21 

9.676762 

9*  v  44 5  *4' 

9.731048 

10.267952 

39 

22 

9.^7^796, 

9.944446r 

9.73235i 

10.267649 

38 

23 

9.677030 

9-944377, 

9.731653 

10.267347 

37 

24 

9.677264 

9.944309} 

2-732955 

10.267045 

36 

25 

9-677497 

0.944.241I 

9-7  >3257 

10.266743 

35 

26 

9.677731 

9-9.44I721 

9.73  3558 

Jo. 2  66441 

34 

27 

9.677964 | 

9.944I04j 

9.733860 

10.266140 

38 

28 

9.678.197 

9.944016 

9.734162 

10.265838 

32 

»9 

0.67843  oj 

9.943967 

9-73  -.463 

10.265537 

3i 

50 

9.678663 

9.943898 

9.724764 

10.265236 

30 

. 

Co-Jine  1 

Sine 

\Co-tang. 

Tangent 

M 

Degree  61. 


1 0 

;r 

I* 

ij 

H 

11 

37 

58 

59 

12 

4* 

4-2 

43 

44 

45 

4^ 

47 

48 

49 

50 

5* 

52 

53 

54 

55 

56 

57 

58 

59 
Co 


Degree 

23. 

Sire  \ 

Co-lt  -n 

.'.ngent 

9.678 66 a  | 

9,943896 

».7347tf4 

0.678 I  9.943840  ; 

>.735666 

9.679I28 

9.94376! 

>■735362 

9.67950O 

9.543692 

i  735^68 

9.67959  > 

9943624 

7.7  3  0^08 

9-679624 

9.9435S  5 

.736 >69 

9.680OJ6 

9.9.13456 

7.736570 

9  63o 1 88 

9.9434-7 

9.73687° 

9.680519 

9-943  34^ 

9.737171 

-9.680750 

9-9 A  3  279 

7.737471 

9  080981 
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9.7949+5 

10.205054 

58 

9723805 
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9.928183 
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9.801955 

io.  198045 

3* 

9.728825 
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9.92611c 

9.803908 

10.1^6091 

31 

30 

9.730216 
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9.711996 

9.712193 

9-9^55471 
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ro.192433 
10.192195 
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9.92424s 
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9.923673 

9.923.591 

I9.81  1410 

19.811687 

I9.8II964 
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9.92144! 

9.819684 

*7 
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9-795733 

9.893444 

9.893343 

9.893243 

9.85,5142 

9  893041 

9.900864 

9.90 1 1 24 
9.901383 
9.90x642 
9.901901 

10.099x35 

IO.098876 

10.098617 

IO.O98358 

10.098099 

9.892940 

9.892839 

9.8927^8 

9.892637 

9.892536 

9.902160 

9.9024^9 

9  902678 
9.902937 
9.903196 

IO.O97839 
10.097580 
IO.O973  2  T 
10.097062 
IO.O96803 

9795891 

9.7*6049 

9.796206 

9.7963*4 

9.796521 

9.892435 

9-892334 

9.892233 

9.892132 

9.892030 

9703455 

9.9037x4 
!9.903973 
J9-904: 3» 
9.904491 

IO.O96544 

IO.O96285 

IO.O96027 

IO.095768 

IO.O95509 

9.796678 

9.796836 

9.79*993 

9.797150 

9  797307 

9.891929 

9.891827 

§.891726 

9.891624 

9.&9i522 

9.904750* 

9.905008 

9.905267 

9.9O5526 

9.905784 

io. 095250 
10.094991 
10.094733 

IO.O94474 

IO.O94215 

9  7974^4 

9-797*21 

9.797777 

9797934 

9798091 

9.89-1427 
9.89131 
9.89x217 
9.891 1x5' 
9.891013 

9.906043 

19.906302 

9.906560 

j9.9o68i9 

9.907077 

‘0.093957 

IO.093698 

IO.O93440 

IO.093181 

IO.092923 

9 

8 

7 

6 

2 

4 

3 

2 

1 

0 

9.798247 
9  798403 
9  7985*0 
9  798716 
9798872 

9.890911 

9.890809 

.9.890707 

9.890605 

9.890503 

9.907336 

9-9°7i94 
9.927852 
9.90811 1 
9.908369 

IO.O92664 

I3.0924C.6 

10.092 147 

10.091889 
10.09 i *3  * 

Co-Jlne 

Sine 

]j  Co-rr.nv. 

rqnrr^tlf 

Degree  51. 


H 


\ 


Degree  39. 


T%T 

Sine 

Co-jine 

|  Tangent 

Co-'anr.  , 
— - '  1 

0 

9.798872 

9.890 503 

9.9  8369 

10  091631  ! 

1 

2 

3 

4 

5 

9.799028 

9.799184 

9.799339 

9.799495 

9*799^5 1 

9.890400 

9.890298 

8-89OI?5 

9.850093 

9.889990 

9.908627 

9.908886 

9  909r44 
9.905)402 
9.9696:0 

10.091373 
10.091 1 14 
10.090856 

10.09059S' 
10. 0903 40 

6 

7 

8 

9 

10 

9.799806 

9  799961 
9.8001 17 
9.800272 
9.800427 

9  .§89888 

9  889785 
9.889682! 
9.88^579 
0.8S9476 

9.909928 

9.910176 

9.910435 

9-9io693 

9.910951 

10.09008 1 
10.089823 
10,089565 
10.089507 

1 0.089049 

ti 

12. 

i3 

*4 

17 

9.800582 

9.800737 

9.800892 

9.801047 

9.801201 

9.889374 

9.889271 

9.889167 

9.88^064 

9.888961 

9.911209 

9.911467 

9.911724 

9  9X19% 2 
9.9X2240 

10.088791 

io.'88533 

10.088275 

10.088017 

10.087760 

16 

>7 

18 

19 

2.0 

9.801356 
9.8or  510 
9.801^65 
9.801819 
9.801973 . 

9.888858 
9.888755 
9,888651 
9.888  s4^ 

9.  888444 

9*9*249$ 

9.5,12756 

S>.9*3oi4 

9.913371 

9.913529 

10.087502 

10.087244 

10.086986 

10,086729 

10.086471 

•2.1 

22 

23 

24 
2f 

9.8  j  2.1 27 
9.802282 
9.807435 
9.802589 
e.802743 

9,888341 

9.888237 

9.888133 

9.888030 

9.8879:6 

9.913787 

9.9I4044 

9.914302 

9.914560 

9.614817 

16.086213 

10.085956 

10.085698 

10.085440 

10,085183 

26 

27 

28 

29 

30 

9.802897 

9.803050 

9.803204 

9.803357 

9.803510 

9.887822 

9.887718 

9.887614 

9.887510 

9.887406 

9.915075 
9-9I53  32 
9.915590 
9.915847 
9.9*6104 

10.084925 

10.084668 

10.084410 

10.084153 

10.083895 

C 0  fine 

Sine 

Co-tan^. 

Tangent 

•  Degree  5.  ' 


_ 

6 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

i 

3 

3 

3 

3 

i 


Degree  39 


M  (  Sine 
P 
5 1 
3  2 
53 

34 

35 
5<s 
37 
33 
39 
fo 

t* 

B 
K 
f5 


9.80331° 

9.803664 

9.803817 

9.803270 

9.804123 

9.804276 

9.804428 

9.804581 

9.804734 

9.804886 

9  805038 

9.805 191 
9.805343 
9.805495 

9.805647 

9.805799 

9.80595-1 

9.806103 

9.80625-4 

9.806406 

9.806557 


C  0  Jint 
9  .887406 


9.88730 
2.88719E 
9. 88709; 
9.886985 
9  886884 


9.806709 
9.806860 
.8070 IX 
807162 
9.8:7313 


9  807464 
9.807615 
9.807766 
9.807917 
9  808067 


9.886780 

9.886675 

9.886571 

9.886466 

9.886361 

9.886257 

9.886152 

9.8.86047 

9.885942 

9.885837 


9.885732 
9.885627 
9.8855:2} 
9.885416 
9.^853  11 


9.885205 

9.885100 

9.884994 

9.884889 

9.884783 


9.884677 

9.884572 

9.884466 

9.884360 

?-884354 


Tangent 

C  -t  >nj. 

9.916104 

IO  065895 

3o 

9.916362 

10.085638 

29 

9.016619 

IO.083  3  §l 

*8. 

9.916876 

10.083123 

27! 

9.917134 

10.0^2866 

26 

9  9*7391 

10.082609 

2  5  , 

9.917648 

10.082352 

24 

9.917905 

10.08:094 

?3 

9.918162 

10.081837 

22 

9.918420 

10.081580 

21 

9.918677 

10.081323 

20 

2  918934 

10.081066 

19 

2  919191 

10.080809 

/i  8 

9.919448 

10.080552 

17 

9.9P705 

10.080295 

16 

9  919962 

10^080038 

*5 

9.9202  19 

io.  079781 

14 

9-920476 

IO»°79524 

r3 

9.92073  3 

10.079267 

I ; 

9.920990 

10.079010 

r  r 

9.921247 

10.078753 

TO 

9.921503 

10.078496 

9' 

9.921760 

10.078240 

8; 

9.922017 

10.077983 

7» 

9.922274 

10.07772 6 

6 

9.922530 

io.»77462 

5 

9.922787 

10.077213 

4 

9.923044 

10.076956 

3. 

5.91330° 

10.076699 

2 

9.923557 

10.076443 

]  „ 

9.923813 

10.076186  j 

*1 

Co.  tang. 

Tangent  (| 

- 5 

Degree  50 


Degree  40. 


M, 

o 

1 

.  2 

3 

4 

J> 

6 

7 

8 

9 

ro 

11 

12 

*3 

M 

1 / 


1 6 

1 7 

18 

*9 

20 

21 

22 

23 

24 

^5 

26 

27 

28 

29 

30 


Sine  |  Co-fint  I  Tangent 


9.808067  9.8842541  9.923813 

9. £08218  9.884148  9.924070 
9.808358  9-884042!  9.924327 
9.808519  9.88393, 5j  9.92.4/83 
9.808669  9-883829'  9.924839 
9.808819  |  9.883723  9.52/096 

P-P25352 
9.925609 
[9.925865 
9.926121 
9.926378 


9.808569  9.883617 
9.809119  |  9.8835-10 
9.8092 69  9-883404 
9-809415  9.88 3 297 
9.809569  9.883191 


9.809718 

9.809868 

9.810017 

9.810166 

9.9io3r6 


9.810465 

9.810614 

9.810763 

9.Si;9i2 

9.811061 


9.8112T0 

9.8113/8 
9.811506 
9.811655 
9.811804 

9.811952 

9.8m  00 
9.812248 
9.812396 
9.812/44 

J  Co-Jine 


9.883084 

9.882977 

9.882871 

9.882764 

9,882657 


9.882550 

9.882443 

9-882336 

9.882228 

9.882121 


9.882014 

9.881907 

9.881799 

9.881692 

9.881584 


9.881477 

9.881369 

9.881261 

9.881153 

9.88ic45 


Sine 


9.9266  34 
9.926890 

9.9*7147. 

9.927403 

9.927659 


9.927915 
9.928x71 
9.9184  *7 
9.928683 
9.928940 


9.929196 

9.92945* 

9.929708 

9.929964 

9.930219 


9.93°475 
9.930731 
9.930987 
9.931243 
1.93  J499 


Ci-tang. 


Degree  49. 


Co-tan%. 

10  07 6 1 86 

10.07/930 
10.075673 

10.07/417 
10.075160 
10. 074.904 

10.074647 
10.074391 
10.07413/ 
10.073878 
10.073622 

10.073366 
10.073110 
10.072853 

10.072597 

10.072341 

10.072085 
10.071829 
10.071573 
10.0713  i6 
10.071060 

10.070804 
10.070548 
10.070292 
10.070036 
10.069781 

10.069525 
10.06^269 
10.069013 
10.068757  j 
10.068501  3 

Tangent  ] 


lua  yj  v*  |  uo  wo  ua  wo  wo  1.4*  ^  I  s/i  wft  wn  «wi  1  On  | 


Degree  40. 

M 

Sine 

Co  jin f 

Tangent 

Cc-tang, 

9,812544 

9.881045 

9.931499 

10.068501 

30 

2  I 

•*  I 

9.8 12692 

9.880937 

9.931755 

10.068245 

J9 

32 

9.812840 

9  880825 

0.93201 0 

10.067989 

2ft  ' 

33 

9.81298S 

9.880725 

9.93 z266 

10.067734 

27 

34 

9-8i3i35 

9.880613 

9.9325m 

10.067478 

26 

35 

9.8x3  2,^3 

£  882505 

9  93 *778 

10.067222 

i5 

36 

9.813430  1 

9.880397  ' 

9.-93  3°3  3 

10.066967 

24 

37 

9.81357S 

9.88028c 

^.933285 

ic.  06671 1 

23 

38 

9.813725 

9.880180 

9,93  3745 

10.066455 

22 

39 

9.813872 

9.880072 

9.933800 

10.066200 

21 

40 

9  814.019 

9.879963 

9.984056 

10.065944 

20 

41 

9.814166 

9.879355 

9-93431 1 

10.065688 

19 

4* 

9.814313 

9.879746 

9  9345^7 

10.065433 

18 

43 

9.8 1 4460 

9.87*637 

9.934822 

10.065177 

17 

44 

9.814607 

9.879525 

9.935078 

10.064922] 

16  . 

45 

9.81475  3 

9.S7942C 

9  937333 

1 0.064666 

1 5 

46 

9.814900 

$.87931’ 

9-937589 

I  c  .06  441 1 

14  : 

47 

9.815046 

9.879202 

9.93^844 

10.064156 

*3 

4.8 

9.8*5193 

9.879093 

9.956100 

10.053900 

1 2 

49 

9.8r5339 

9.878984 

9.936375 

10.063645 

It 

5° 

9.81548; 

9.878875 

9.936610 

10.063389 

IO 

51 

9.815631 

9.878766 

9.936866 

10.053134 

9  . 

52 

9.815777 

9.878656 

9.937121 

10.062879 

8 

53 

9.8^923 

9.878547 

9.937376 

TO. 062623 

7 

54 

9.816069 

9.878438 

9.93763- 

IO.062368 

6 

55 

9.8 16215 

9.878328 

9.937887 

10.062113 

.5 

56 

1-9.816361 

9.878219 

9.938142 

IO.061858 

4 

57 

J  9.816506 

9-878109 

9-9  3  97 

10.o6l6O2 

0 

58 

J  9.816652 

9.87799 

•;.9  3865  3 

IO.06T347 

2 

59 

9.8 167^7 

9.877890 

9.938908 

fO. 06 . 092 

I 

60 

| 9  816943 

U. 877780 

9-9591 63 

10, 060837 

I  O 

J  i  o-jine 

J  Sine 

rgna^nt 

1 

Degree  49. 

HI  3 


•  .1  •  «•» 

••  •'  '  ^ 

’ 


• -V 


9.939163  10  060837 


9.5394-18  10.060582 
9.939*73  "10.060327 
9.939928 *0  060072. 

9.940x835  10.079816 

9.940438  i  ro.oJ95<^2. 


9.940693:  10.059307 
9.940948  j  io. 059052  53 
9.941203  !  ro.oj^  5* 


9.94x458  j  10.058542 
9.94x713  *  10.058287 


9.941968  |  10.058032 

0.01*7.93  ?  TO-O  <\nnn*3 


y.  -  /  )  / 

9.876347 

5.876236 

9.876125 


9.944223 ;  10.057777 

9.942478 1 10.057522 

5.542733  IO-os7^7 

9.9429S8  |  10.057012 


5.876014 

9.875504 

9.87579? 

9.875682 
9-87557 1 


5.943  243  !  I0'376757 
5.543453  10.056502 
9.943752.  ]  10.056248 
9.944007  1  10.055993 
9.944262  f  ro.05 5738 


9.3*0119 

9.820263 

9.820406 

9.820549 


9.875479 
9-875  348! 
9.87^237' 

9.875^5 
9.8750  4 


5. 8  2,69  3 
5.820836 

9.820979 
9.82X  122 


5.874903 

9.77479  ( 
9.874675 

9.875568 


9.946554  ;  10.053446 

3°  19.821264  9.874456  {9.946808  j  |p  053192 

Sin 


9*944$  x7  j  1 0.05548 3 
S9.944771  |  10.055229 
J9.945026  10.054974 
I9.945231  j  10.0547x9 
:9.945 5^5  ;  io.°7a4^4 


9.94J79O  !  10.054210 
9.946045  j  IO.O52955 
9.946299  i  IO.O537OX 


ico-taa#.  *  Tangent 


Degree  46, 


r 


Degree  41 


Sine  \ 

Co-tiw  j 

fa npent  j 

Ce-tang. 

9.821 264 

9.87445^ 

9.946808  | 

la.o^o  r9*  • 

^."21407 
9. 821550 
9,821692. 
9.82183  5 
9.821977 

9.8743S: 

9.87^17 

91.874172 

9. (740 06 
9.873896 

9.947063 
9.94- 73x7 
9-9,7  57  z 
9.947826 
9.94608 1 

10.042937 

10.052682  j 
10. 052428  | 

10.052173  i 

10.05 1919 1 

9.822120 

9.822162 

9.822404 

9.822546 

9.822688 

9.873784J 

9.873672 
9.#  7356c 
9.873447 
9.87333$ 

9.948337 
9.948590 
9.948  844 
9.949099 
-79493)3 

10.05 1064 
10.051410 
10,011176 
IQ. 050901 
la  070647 

9.822830 
9.822972 
9.823 1 14 
9.823275 
9.82  339? 

9.873-223 

9.873110 

9.87299S 

9.872887 

9.872772- 

y. 949607 
.3. 949862 
7.550.1 16 
7950370 
9.950627 

IO.05O393 
lo. 050148 
10.049884 
\  10,049630 

!  10.049375 

9.S23538 
9.823680 
9.823821 
9  823962 
9.824104 

9.872659 

9.872546 

9.872434 

9.87232) 

9.872208 

9.950879 

9-5>5I23  3 
7952388 
9.951642 
^.951896 

i  IO.C491:  I 

1 10. 048867 

I  IO.048612 
IO.0483  58 
|  10.048  104 

9.8  4247 
9.824386 
9.824527 
9.0 24667 
9.824808 

9.872094 
9.87198  2 
9.871868 

9.§7f75 : 

1  9.871643 

9.952150 

7972404 
9  952659 
79.52.9 1  i 
79J»i67 

!  10.047870 
10.047575 

\  10.047341 

1 10,047  ^7 
|  1 0.-46  8  3  ; 

9.824949 
9.825090 
9.825230 
9  82537a 
9:825711 

U-^15 -2 

1  9-§7Hy-H 
'  $.871301 

9.871185 

'  9-%7™7 

79534-* 

79)3^75 
5.95  3?-'? 

i$*?54i23 

P-5>544^7 

\ !  0.046579 

[10.045  25 

1 10.0  6071 
10  045817 

I  3.045  >62 

Co-line  j  Sine 

i i)-T.'2«£  '(  ’  -  r e  :f 

Degree  48. 

:•  v; 

''V'% 


Degree  42, 


M 

Sine 

'  Co-fine 

Tangent 

1  Co- tang. 

L 

® 

9.825511 

9.871073 

9-95 4437 

10.045762 

j  6 

X 

9.825651 

9.87096c 

jo.047308 

‘  5. 

2 

9.829791 

.  9.870846 

9-95 4945 

10.045054 

*  5 

3 

9-82595 1 

9.870732 

5.955 199 

10.044800 

j  5* 

4 

9.826071 

9.870618 

9-977+53 

j  10.044546 

!  5< 

7 

9.82621  j 

9.870504 

P-97S7°7 

j  10.0442.92. 

|  5. 

d 

9.826551 

9.870390 

9*975961 

10.044038 

7 

8 

9,826491 
9.82663  r 

9.870275 

9.870161 

9.956215 

9.95646$ 

!  io.043784 
i°.°43  5  3  1 

1 5 
5 

9.826770 

9.870047 

9-9J6  723 

10.043276 

5 

Ho 

9.826950 

9.869933 

9-95*917 

10.043023 

55 

I  X 

9.827049 

9.869818 

|9.9572U 

10.042769 

45 

2  2 

9.827189 

9.869704 

9.977485 

10.042715 

4S 

J3 

9-827328 

9.86998$, 

9  95773P 

10.042261 

4; 

*4 

9.8:7467 

9.869474 

JP-957993 

x  0.042007 

4< 

J5 

9.827606 

9.869360 

9.958246 

10.041753 

43 

16 

9.827745 

9.869245 

9.958500 

JO. 041500 

17 

9.827884 

9.8691 30 

9.978754 

10.04!  24#" 

43 

l8 

9.828023 

9.869015 

9.959008 

10.04099.2. 

42 

9.828162 

9.868900 

9.9592*2 

10.040738 

41 

20 

9.828301 

9.868785 

9-95P5x5 

ro. 040487 

40 

2  X 

9.828439 

9.8  0867c 

9-9597*9 

10.040231 

39 

22 

9.8 ,8778 

9.868759] 

9.960023 

10,039977 

38 

*3 

9.8287  16 

sj.  .8  6842s 

9.960277 

10.039723  i 

37 

H 

9.828875 

0.8685  24 

9.960530 

10.079469  ; 

36 

2  5  ' 

9.828993 

9.868 20y 

I9.960784 

10.039 i  16  ; 

35 

*1 

9.82913 1 

9.86809. 

1*9.96 10  3  8 

10.038962  j 

34 

27  j  9.8:9269 

9.S67978 

!9.96  1291 

10.038708  j 

33 

28  ; 

9.829407 

9.8  67862 

S9.o<60-a  5 

10.038455  j 

29  i 

9-S295^9 

9.867747 

c.961799 

10.038201 

3 1 

3o 

9.829683 

9.86763  1 

9.962052 

to  037947 

30 

l 

c  L'-Jine 

Sine 

L  -  -  M>7£. 

Tanpenr 

!VT 

Degree  47, 


Degree  42 


j  Sine 

Co -Jine  { 

f anient  j 

Co  -1  dug.  j 

9,82968  5 

9.867631 

9.962052 

10.03794-7 

9. *29821 

9.8299J9 

9.830096 

9.830234 

9.830372 

9-8675X5 

9.867399, 

9.867283 

9.867167 

9.86/351 

9.962306 

9.962  560 
9.96281  3 
9.963067 
9.963320 

10.037694 

10.037,40 

10.037187 

IO.036933 

IO.Oj  6680 

9.830509 

9.830646 

9.830784 

9.830921 

9.831058 

9.866935 
9.866819 
9.866703 
9.866586 
9.8  66*470 

9.963574 

9.963827 

9.964081 

9.9H3  3  5 

9.964588 

IO.O36426 

10.036x73 
IC.0  379I9 
IO.035665 
io  035412 

9.831195 
9.831332 
9.83 1469 
9.831606 
9.83x742 

9.866353 

9.866237 

9.866120 

9.866O04 

9.865887 

9.964842 

9.965095 

9.965348 

9.965602 

9.965855 

10.035158 

10.034905 

10.034652 

10.034398 

XO.C34J44 

9.831879 
9.832015 
9.832152 
9  832288 
9.832425 

9.865770 

9.855653 

9.865536 

9.S65410 

9.865302 

9.966 1 09 
9.966362 
9.9666 1 6 
9.966869 
9.967122 

j 10.033891 
10.033638 
j  ro.033384 
10.033  13  X 

j  IO.OJ  2878 

9.83  2561 
9.832697 

9.832.833 
9.832969 

9.833  to> 

9.865185 

9.865068 

9.86495c 

9.86483? 

9.S64716 

9.96/376 
9.967629 
9.967883 
9.9081 36 
9.9-8389 

IO.O32624 
10.032371 
IO.032I 17 
|  IO.O31864 
|  IO.03I  611 

9.833241 

9.833376 
9.833512 
9  833648 
9.833783 

9.86+59? 

9.86448c 
9.8  6436  5 

9.86424 

9,864125 

9.96S643  *  10. 0;.  13  37 
?.968896  |  10.03  I  104 
9.949^9  |  10.03085! 

9.96^403  IO  O3O597 

9.9696)6  10,030344 
j  ■  —  - 

Co- fine 

Sine 

Lo-t ang  |  Tanvenr 

14 

13 

1 2 
:  1 
10 


I 

■■■  1  I 


Degree  43. 


;  m 

Sine 

1  C  e  fine  | 

1  angem 

^t-tang. 

j 

0 

9.823783 

9,864127 

9.969656 

10.030344 

j 

1 

9^3  39 1 9 

9.8640IO 

9.969909 

10.030091 

i  59 

2 

9.83405-4 

9.863892 

,9.97°  162 

10.029838 

58 

3 

9  83418^ 

9.863774 

9.970416 

10.020584  57 

4 

9.8{4324 

9.863656  9.970660 

10.02933 1 

56 

5 

9.83 4460 

9-863537 

9.970922 

10.029078 

1S5 

6 

9.83459; 

9.863419 

^•97II75 

10.028825 

74 

7 

f  V 

9.834730 

9.863  30  X 

9.971428 

10.028572 

5  3 

O 

9.834865 

9.863183 

9.971682 

10.028318 

5* 

9 

9  834999 

9.863064 

9-97I935 

10,028065 

51 

io 

9.835134 

9.862946 

9.972188 

10.027812 

5° 

ii 

9.835-269 

9.862827 

9.972441 

10.027559 

49 

12 

9.835403 

9.862709 

9.972*94 

20.027306 

48 

9.835538 

9.862590 

9.973948 

10.027052 

47 

J4 

9.835672 

9.862471 

9.973201 

I0.0267ptj 

46 

1 5 

9.835806 

9.862353 

9-973454 

10.026546 

45 

16 

9.835941 

9.862234 

9.9737°7 

10.026293 

44 

17 

9.836075 

9.862115 

9.973960 

10.026040 

43 

1  18 

9.836309 

9.861996 

9.9742i3 

10.925787 

42 

19 

9.836343 

9.861877 

9.974466 

10.025533 

41? 

20 

9.836477 

9.86175-7 

9.9747 19 

10.025280 

40 

21 

9. 836621 

9.861638 

9-974975 

10.025027 

39 

22 

9.836745 

9.8615 19 

9.975226 

10.024774 

38 

*3 

9.836  878 

9.861399 

9-975479 

10^024521 

37 

24 

9-837CI2 

9.86x280 

9-975732 

10.024268 

36 

*5 

9.837.146 

9.861161 

9.979985 

10.024015 

35 

26 

9.837279 

9.861041 

9.976238 

10.023762 

'34, 

a7 

9.8374.1a 

9,860921 

9  97^491 

10.023509 

38 

2.8  ' 

9.837546 

9.S60802 

■5.576744-  ' 

10.02:3256 

32. 

*9 

9.837679 

9.860  682 

(9576997 

10.0230.;  3. 

3* 

3°  9.837812  | 

9.860  562 

9.9772  7° 

10.022750 

30 

j 

Co-Jint  1 

Sine 

Co-tang. 

Tangent 

\m 

Degree  4  6, 

I  o  VO  00^  Q\  I  ^  4*  ^  N  I  OS0  *  J  ^  4*  -  1  o  SO  00 ^  Q\\  ^  4- 


Degree  43: 


Si  no  I 

C  c-jir.t 

tangenr  ( 

0-‘  ‘ 

- — 

;.S  37*  U  1 

9. 86056 

9.977250 

10.022750 

12 

■>.837945  i 
838078 
9.858211 

9.83834* 

9.8  1*8477 

9,8;  04  2 
9.860322 
9.560202 
9.860082 
9,8597.62 

9  9775°3 
9.977756 

9.978009 

9.978262 

9-9785r5 

1 c.Oi 24  97 
10.022244 
10.021991 
10.021738 

1 1~ . 0 2  I48  5 

29 

28 

2  7 

2  6- 

2) 

9.83  8609 

9859842 

9.978768 

IO„C  2-232 

24 

13 

9.83S742 

9.8-5972: 

9  97^°' 1 

10.020970 

9838875 

9. §  59601 

-979-74 

10. 02 07 ;6 

9.83900; 

9.859480 

9.V79--27 

19.979780 

10.020473  1 

.9  3  39140 

0.8  ,  926c 

12.0:0220 

x*-> 

9.839272 

9.859239 

|6. 980033 

10.019967 

s  9  s 

r  8  - 

9.839404 

9.8591 18 

■9.9802  i  5 

IO.019714 

9.839536 

>.828958 

ig.980538 

1 0.0  19461 

*7 

1 6 

J  5 

9  839668 
9.83980  0 

9.858877 

9.S58756 

!9.98c79i 
{S'.  981044 

10. 0 19:09 
10. 01 8956 

9.83093a 

9.858635 

{9.981297 

I,  ,018703 

x4 

9.840064 

Q.85851^ 

9.981550 

10,018450 

13 

9.840196 

9.858  -93 

9  981803 

10.018197 

I  2< 

9,84032-8 

9.858272 

9.982056 

10.017944 

I  I 

9.840459 

9.85815c 

9.982309 

10.017691 

10 

9.840591 

9.85822* 

9.982562 

10.017438 

9 

9.840722 

9.857905 

I9.982814 

10.017x85 

8’ 

’  9.840854 

9.8577^ 

9.983067 

10.0  6933 

7 

9.840985 

9.8576^5 

9.983 320 

io.oi66go 

6 

9  841116 

9-857543 

9-9^  3573 

in. 016427 

5 

9.841247 

9  857421 

9.98382  6 

10,016174 

4 

9.841378 

9.857300 

9.984079 

10.0  1,02  3 

!  3 

9-841^°? 

9.8,, 717^ 

9.984331 

IO.OIS660 

2 

9  841640 

9-857056 

9.984584 

_ 

10.015416 

1 

0.841 77T 

9  8569:4 

p.984837 

10.015163 

0 

t  o.Jme 

Sine 

r* 

)  Targenr 

..M 

Degree.  46. 


Degree  44. 

M 

0 

1 

2 

3 

4 
_5 

6 

7 

8 

9 

10 

1 1 

12 

1i 

*4 

if 

Sine 

co-Jtne  j  ,  i  angent 

Cc.tang. 

9.84177! 

9.841902 
9.842033 
9  842153 

9  842294 
9.842424 

9.85f'934 

9-984837 

10.015162 

9.856812 
9.85669 0 
9.85656^ 
9.856445 

9.856323 

9*985090 
!9.985343 
9.985596 
19.985848 
9.98610 1 

IO.O149IO 
IO.OI4657 
10.0 14404 

IO.OI415I 

IO.OI3899 

9.842555 
9.842685 
9  842815 

9.842.945 

9.843076 

9.856201 

9.856078 

9.855956 

9.855833 

9.855710 

9.986354 

9.986607 

9.^86859 

9.987112 

9.987365 

■ - ! 

10.015646 

10.013393 
20.013 140 

10,012888 

10.012635 

9.843206 

9.845336 

9.843465 

9.843599 

9.843725 

9.855588 

9.855465 

9.855342 

9.855219 

9.855096 

9.987618 

9.987871 

9.988123 

9.988376 

9.988629 

lOiO  1238a 
10.912129 
10.011877 
10.011624 
10.011371 

1 6 

17 

18 

*9 

20 

9.843H99 

9.843984 

9.844114 

9.844243 

9.844372 

9.854973 

9.854850 

9.854727 

9.854603 

9.854480 

9.988882 

9.989134 

9.989387 

9.989640 

9.989893 

10.011118 
io.oip866 
10.010613  ^ 
10.010360  i 

10.010107  i 

2.1 

22 

*3 

24 

25, 

26 

27 

28 

-9 

JQ 

9.844502 
9.84463  1 
9.844760 
9.844889 
9.845018 

9.845147 

9?  845276 
9.847404 
9.845533 
9.845662 

9.854356 

9-85423.3 

9.85410.9 

9.853986 

9.853862 

9.990145 

9.990398 

9.990651 

9.990903 

9.99ii76 

10.009855 
10.009602 
10.009349 
10.009096 
Xo. 008844  : 

9.853738 

9.853614 

9.85349° 

9.853366 

9.853242 

9.99M09 

9^99*662 

9-99 J9I4 
9.992167 
9.993420 

10.008591  3 
10.008338  3 
10.008086  ; 

10.007833 

10.007580  j 

Co. fine  , 

Sine 

)  Co.tang, 

Tangent  j] 

Degree  45, 


Degree  44. 

M 

Sine 

Ce-fine 

Tangent 

Co-tang . 

90 

9.845662 

9.853242 

9.992420 

10.007580 

12 

3* 

9.845790 

9.853118 

9.992672 

ic.007328 

29: 

32 

9.847919 

9.852994 

9.99*925 

10.007077 

2S 

33 

9.846047 

9.852869 

9-99V1* 

X0.0068  22 

27 

34 

9-  846175 

9.852745 

9.99 3430 

10.006565 

26 

3  f 

9.846304 

9.852620 

9  99*683 

10.0063x7 

36 

9.84643  2 

9.852496 

9.993936 

10.006064 

24: 

3-7 

9.^46560 

9.852371 

9-994i89 

10.005811 

23 

38 

9.84^  68  8 

9.852246 

9.99444a 

10.005559 

22 

39 

9.846816 

9.852122 

9.994694 

10.0053.06 

21 

40 

9.846944 

9-85  J997 

9.994947 

10.005053 

20 

4r 

9.847071 

9.851872 

9.99519? 

10.004801 

1? 

42 

9.847199 

9.851747 

?.?95452 

10.004548 

18 

43 

9.847327 

9.851622 

9.995705 

10.004295 

l7 

44 

9.847454 

9.851497 

9-99,957 

10.004043 

16 

45 

9.847582 

9.871372 

9.996210 

10.003790 

4  6 

9.847709 

9.851246 

9.996463 

ro. 003737 

1 4 

47 

9.847836 

9.851121 

9.996715 

10.003285 

13 

48 

9.847964 

9.870996 

9.996968 

10.003032 

12 

49 

9.848091 

9.87087c 

9.997220 

10. ©02779 

11 

5° 

9.848218 

9.850745 

9-997473 

10.002527 

10 

51 

9.848345 

9.870619 

9.997726 

10.002274 

9 

5  2 

9-848472 

9.850493 

9-997979 

1 0.0020  2 1 

8 

53 

9.848599 

9.850367 

9.998231 

10.001769 

7 

54 

9.848726 

9.850242 

9.998484 

10.001516 

6 

55 

9.848852 

9.85O  1 1 6 

9.998727 

10.001263 

5 

'56 

9.848979 

9.84999c 

9.99S989 

IO.OOIQII 

4 

57 

9.849106 

9.849864 

9.999^42 

IO.OO0758 

3 

58 

$.849232 

9.849737 

9.999495 

IO.OO05O5 

2 

-^9 

9.849359 

9.849611 

9-999747 

IO.0OO253 

1 

60 

9.849485 

9.849485 

10.000000 

IO.COOOOO 

0 

Co.  fine 

Sine 

Co.  tang. 

T  angent 

M 

"9 

Degree  45. 

A  mo[l  uftful  Table,  whereby  the  true  time  of  the 
Night  may  be  known  to  a  minute ,  without 
knowing  the  Meridian,  height ,  or  distance  oj 
the  ^ . 


Stars  names  that 
never  fet ,  and  i viu 
be  under  the  foie 

right  tsfc.\d,  in  t, 
in  time  \bet.the 
under  thefcle 

Azimuth 

under 

Pole 

~¥c 

-  s* 

s 

a 

E 

E 

E 

E 

fci 

Co 

* 

<3 

3 

2 

4 

3 

Star. 

Poley.  |  &-pole 

1  CaJJio-peia:  hip-  - 

2  - her  knee  -~ 

3  In  Perfeni  (ide- 

4  Great  Bears  lip 

5  In  his  left  knee 

h  '  “I  '  *' 

12,38,01  oo,  07 
13  08,5303,  25 

W^?9  H)  4° 

20,1^,11  Op,  ICj 

21,15,0411,  59 

f 

0  *  " 

00,01,00 
00,30,30 
0  2,21,30 
01,43,20 
01,51,30 

6  Lower  leader 

22^3j2I'ii.  08 

01,33,40 

E 

2 

7  Upper  i’th’wain 

22j5^;4'2  12,  07 

OI>29}3® 

E 

2 

8  The  lower  in  j_j 

z3AzA2  06 ,  26 

=>0,57,00 

E 

2 

9  The  upper  . 

00,01,73  ®2  o> 

=>0,3  5,20 

E 

2 

io  Rump  or  Aliof 

°°,39ji8oo,  18 

00,0-2,30 

W 

2 

11  Laft  but  one  tayl 

0i,o7,°9  o3,  4q 

00,25,00 

w 

2 

12  Laft  of  the  tayl 

OI,29,07'o5,  40 

oo,55)£o 

w 

2 

1 3  Laft  turn  of  Dr. 

°t,4y)i2  10,  52 

01,14,40 

w 

2 

Upperjguard  l.B. 

°2,24,32  263  05 

02,01, 50 

Vf 

2 

15  Lower  .of  lit.  B. 

02,58,4  >  2^  38 

02,22,12 

w 

3 

16  8  c.  Drig.hea 

^j2t?32(<43)  3 7 

°3>42  44 

w 

2 

17  LIpp.  turn  of  D 

°^3B,n  34,  54 

-SsS1,2© 

w 

1 8  Cepkeu s  left  iho. 

0^)4'3j°6  27,  20 

°3, 10,20 

w 

2 

*9  In  his  Girdle  — . 

08,55,0424' 43 

03,04,40 

w 

3 

20  Hight  knee - 

11,10,02  17,  3 

il,21,4o 

w 

3 

21  Cafjliifeas  chair 

n, 4^37  10,  2i 

00,48,20 

w 

z 

22  Inherbreaft  — 

12,20,5601,  32 

1 

00,15,20 

w 

3 

J  }  J*-r/  4  P 

*5  42.55  "-48 
15  47.04.  249 

*5  J».«3  249 


ATahU  if  the  $ms  Right  ACcenftdn  in  1  me 


>  vV.i' 


*-TU 

H 


1 2 
12 
12 
12 
12 


T3 

23 

*3 

r3 

*3 


Con. 

parts. 


5.43 

7.20 

11. 10 
14.40 

18.10 


21.00 

25.41 

29.22 

33-°3 

36-44- 


40. 2J 

44.07 
47-  49 
5 1.3I 

55-1* 

58.56 

2.39 

6.  2i 

10.06 

13.50 


I7«?4 

2  T.  19 

25V34 
28  50 
32.3<5 

3^.23 
40.10 
43. 58 
47-47 
Ji.f* 


diff. 

/ 

t 

122 
220 
220 
220 
220 
220 
221 
221 
221 
221 
222 
222 
222 
*2t  2»  2* 

223 

223 

223 

224 
224 

224 

225 
225 
22  6 
22  6. 
227 

227 

228 

229 
229 


Con  i 

parts  !  Jiff, 


|  2^0 
5,9.15  231 
3-'>0  231 

10. +9  j  ^ 

- 233 


14.42  3233 
33-3 5  \  1 
21.29  1 


2^.i3  > 


234 

3  o.  1 3  |  z .?  5 

—  !aj* 

34. 14  |  237 

4-3 

46.06 

50.05  239 

-  259 

J|‘°+  24I 

58.05  ^ 

2.06  |  24  * 
6.07  |  241 
lo.  1  o  |  2,43 

243 

244 
244 

Z4S 

24^ 

247 


14.13 

18.17 

22.21 

26.25 

30.32 


3M?  [  248 
33.47 


Table  of  the  Sunr  Rz^ht  Afenflon  in  'Time, 


n 

Com.  * 

H 

H 

Pa-rt!;,  ] 

1 

3 

17 

75 -H 

2 

3 

4 

17 

79.35 

5 

id 

3.4^ 

1 

4 

id 

7.58 

7 

4 

id 

1a.11 

4 

id.25 

7 

4 

id 

20.39 

8 

4 

Id 

24-53 

9 

4 

Id 

29.09 

xo 

4 

Id 

33-24 

ir 

4 

16 

37-41 

12 

4 

16 

41.57 

x3 

4 

I  d 

46. I 5\ 

14. 

4 

Id 

50.32 

x5 

4 

id 

54-71 

id 

4 

16 

59-09 

*7 

18 
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Names  o/  tfce  i'Mrx. 

Longitude  / 

Lain  ude. 

JQ 

2 

fn  the  head  of  Andr, 

o  ''Jo  '  ' 

Y'05.52.0o'25.42.ION 

2 

Fn  her  Girdle - 

T  25.J4.c6, 

25.58.30  N 

2 

In  her  Souther  foot 

c5  <ym4-s° 

27.47.10  n 

1 

InAquar.  Fonahant 

'SCI  ‘9‘  9.49 

20.59.40  s 

l 

In  his  right  fhoulder 

ZSt  -S.55.03j 

10.42  15  N 

3 

In  his  left  (boulder 

CZ  18.55.33jcg.42  15  N 

5 

In  his  left  hand- . 

^03  II  56.33 

04.50.15  N 

2 

Br.  4f  in  Aqui.  vul. 

V?  27,15.23 

29.20.40  N 

->  A 

i .  Horn  Y' - 

r  28.42. 3  3 

07.08.00  N 

4 

2.  Horn  of  Y' 

Y  29,28.33 

08.28.30  $ 

3 

Bright  -X-  in  Aries 

&  03.11.32 

09.56.30  M 

-.  i 

Cape  Hit 

n  17.23.08 

22.51.45  N 

2 

In  his  right  fhoulder 

H25.28.28 

21. 25.40  N 

I 

Bootes,  Artturus 

£2  19.47^  3 

3 1.00.40  N 

^3 

In  his  left  fhoulder 

^  14.13.33 

49.5i.45N 

neb 

Cancer ,  Pr<ej(pe - 

SI02.51.29 

01.14. 30  N 

4 

Cane,  the  Nor.  Afell . 

SI03.01.59 

03.08.30  N 

4 

The  Southern  Afell 

>1  04  12.59 

00.03.30N 

i 

The  G.  dog  -)f  Sirius 

35  09  47-73 

39.32-05  S 

2 

• 

TheL  d.-)f  Prccim 

35  21,23.22 

I5-57- 10  S 

3 

Capric.  the  fore  horn 

vy>  29.27.32 

07.03  11  n 

‘  3 

the  lower  horn 

^19.40.33 

r.4.42.10  N 

2  2 

former  in  the  tayl 

S3  17.23-33 

02.24.50  s 

i  B 

later  in  the  tayl 

S3  I9.c9.33 

02.27.50  s 

3 

Cajf.br.  4f  i’  rh’  chair 

c5  00-3 8.53 

51.17.so  N 

:,  3 

Brig.  -)f  in  her  bread 

3  03.22-33 

46.36.50  Is! 

5  3 

In  the  bend  of  her  hip 

8  09.  2-33 

48.47. 5°  N 

i  3 

In  her  knee - 

>5  r^.26.03 46.  j*  JO  N 

3 

Cephtus  in  his  Girdle 

(5  01.19,33 

71 .08.30  N 

2 

je’ere  the  Wha’e’s  raw 

°9*5  J.23 

12.36.50  s 

3  1  In  the  belly  North 

Y  17231.21 

20.17.20  s 

2 

The  Nor.  in  the  tayl 

K  2$.79.53 

09. )8. 10  S 

2 

he  Southern - 

>£  28.0a.) 3 

20.43.4°  S 

2 

Nor-Cr.  the  bright  34 

iiL°7-4^.36 

I4A.25.20  N 

1 

r.afc.  in  d.W.afin  ti} 

Declination  fdif.r. a 

drf.dtc.  x-o  y* 

o  '  "j  h  '  " 

357^8.44:23.51.55 
ia*54.44:  0.51.39 

26. 04.03]  1.44.1,6 
$39'*+.  0022.35.36 

ga7.20.jy2f.49.24 

0  '  '' 

27  20.38  N 
33.56.  4  Is 
40.46.  O  Is 
31. 14.10  s 
I.49-32  s 

h'  " 
0.31 
0.33 

°-35 
0.34 
0.2  2 

•  if 

03.  24  A 
03.  1 8  A 
0^.  00  A 
03.00  s 
02.  74.  s 

gi8. 39.42  21. 14.39 

307.50.42  2°.3°.°3 
293-47.23.i9.35.  5 

24.00.26  1.36.  2 
*4. i 2.39,  J-3^-55 

*.$3.58  S 

i°- 37 * 3  2  s 

8.  3.56 ,N 
17-4^.12  N 

19.12.42  m 

0.32 

0.30 

0.14 

°-  3  3 
°*  3  3 

0  .  35  s 
or.  54  S 
or.  18  A 
03.07  A 
02.  51  A 

27.18.58  j  1.49.15 
75.09.08  4.J2.35 
84.06.06  5.36  24 

2x0.18.50  14.  I. ij 

3  14.  ?0  09*14.19.21 

21.55  3°N 
45.38.00  IS 
44.70.40  N 
20.53.56N 
39.10.36  N 

0.34 

o.3  3 
0.47 
0.28 
0.25 

03.  00  A 
or.  00  A 

00,  25  A 
02.  57  S 

02.  41  S 

i25.28.26 
126. 08. OO 
126.36.3  z 
97.43*42 
x  xo.3R.32 

8.21.54 
8.24.32 
8. 2^.26 
6.30.57 
7.22.34 

20.46.52  N 
22.35.00N 

19. 19,00  N 

16.17.18  s 
6.  1.36  N 

0  .$>“ 
0.36 
0.35 
0.27 
0.32 

or.  54  S 

02.  00  s 
01.00  s 

00.  24  A 
01.12  S 

300.07.34.j20.  o.3° 

3  0. 50.05*20.  3.20 

320.39.X7I21. 2  2.17 

322. 26.j0!il.  29.46 

3)7-79. 53  23.51. 53 

13.25.18  s 
17.4?. 26  s 
17-79.3  3  ? 
17.27  46  s 
57.27.28  N 

0.34 

0.35 

0  34 

0  34 
c.30 

01.36  s 
01.42  s 

02.  36  S 
02.42  s 

03.  24  A 

7  39-36.  022.38 
9.28.24!  0.37.54 
16.I7, rO  4>°5.  3 
32r.  2.06  21.24.  8 

1  41. 23. 07!  245.32 

54,48.2s  N 
59.  0.48  N 
58  3  3-46  N 
69.1  r. 56  N 
2.48  50  N 

°-?3 

0-34 

02.38 

8  39 
030 

03.  24  A 

03.  24  A 

02.  18  A 

0:.  <6  A 

02.  30  A 

23  57.00 
0.48  36 

£.59  44 
230.25.00 

f 

1.55.48 
0.  3.14 
0.27.59 
17.2r.44 

11. 71. 02  S 
10.31.50  Si 

x9.42.3i  s 
27.49*3  2  N 

0.30 
°  Sr 
'  .3 1 

0  26 

03.  06  S 

°3-  30  S 

03.  ;2f  S 

02.  06  S 

«u 

£ 

Harms  of  the  6iars . 

Longtruae 

Latitude 

-a  - 

era 

o  ,J 

0  '  " 

1 

3 

2 

3 

3 

In  tfie  Swans  bill  - 

by  26  4-8.37^ 

^.oj.ooN 

til 

In  her  breft - 

^  20.28.37 

f7.io.20N 

o' 

B 

£ 

V  uT 
o  ^ 

In  her  tayle  -  •  - 
In  her  upper  wing  - 
In  her  lower  -  -  * 

X  00.j8.18 
^  ir.57.53 
3JI  23. 14.22 

Sp.57.20N 
54.25.70  N 

49.27.00  N 

1 

Bright  4f  in  Draco 
Gemini* s  head  of  Ca. 

J  23,29.13 

75.02. 10N 

O  . 1 C 

2 

5  iJ.4j.53 

10.02.50  N 

2 

Gem.  head  of  Pollux 

£d  18.47.jp 

06.38.30  N 

2 

In  the  bright  foot 

3  04.  >4  5 1 

05.48.c0  s 

•3  £ 
<* 

3 

Hercules  his  Head  - 

it. 41  13 

37.22.17  N 

^  £> 

12  <u 
•*■*  , 

3 

In  his  right  fhoulder 

ni  26.37.43 

42.47.17  N 

3 

In  his  left  fhoulder 

/>  10.20.13 

47. 46.1  JN 

ft  <u 

i 

Hydra* s  Heart  -  - 

Q22.49.43 

22.23.50  s 

- 

i 

Lyons  Heart  -  -  - 

0.25.21.38 

00.26.20  N 

<o  l~ 

■&£ 

<2.° 

i 

Lyons  Tayle  -  -  - 

II  i7-o?.J3 

I2.i6.20  N 

2 

.Ly.br.  4f  inhiscreft 

SI  27.0 1.  i  5 

c  8.45.40  N 

nT  * 

2 

Ly.br.  4f  in  his  loin 

]£  05.50.38 

14.18.30  N 

•  -*•» 
<4  „ 

3 

Ty.iW  topof’sne: 

SI  22.59.53 

1 1.48.40  N 

**W 

.*p-~ 

3 \Ly.  below  in  his  neck 

SI  23.22.23 

04.50.40  N 

&  fc 

3 

;  In  the  back  o’th  hart 

i 

l43-55-5°  S 

*T  o 

^  oo 

»S*k  x 

2 

Northern  Ballance 

illI4.J5-23 

08.33.30  N 

5X  w 

2 

Southern  Ballance 

nxio. 39.33 

00.25.ioN 

•**  C 
**  c 

ijBright  ftar  i’th’  harp 
3  l’th’  head  of  Ophiu 

Vy  i°-49. 33 

61. 47.00  N 

^  18.00.13 

35.55  15  N 

A^ 

«A  V 

•\J  ^ 

3  In  his  left  hand  -  - 

IQ  27-54  43 

17  18.20  N 

*«  si. 

3;  In  his  right  knee  -  - 

**  i3.34-.i3 

07.17.20  N 

*r.  £ 

£C  o 

3  In  his  left  knee  •  - 

^104.49.13 

t 1.29,20  N 

o  in 

3  In  his  right  {boulder 

**  20.77.13 

28.00.20  N 

»-} 

4  Ori.Vttf  top  of  his  h 

K  19.r7.53 

13.25.30  S 

_2  Orient  right  fhouldet 

II  24.19.41 

16. 05.17  s 

2  In  his  left  fhoulder 

II 

16.52.30  s 

•^-4 

l  Orions  Foot  Ripel 

H  12. 19.0 

3 1.10  10  S 

£ 

2  Firfl:  of  his  belt  -  - 

n  j7.j  2,35 

23.35.40  S 

2  Second  of  his  belt 

H  18.76.4f 

24.34.10  s 

t\ajc,  in  d. 

r.afin  ti. 

Declination 

dif.r.a. 

difjec.io  y 

o  ''  ' 
28^.27 .36 
302.45.10 

307.37.0  6 
223  51.26 
30B.17.10 

h  '  " 

1 9. 17. 50 
20. 11. 01 
20.30.28 
15.35-.26 
20.33.09 

0  1  " 
27.20.28_N 
39.!6.39  N 
44.10.46  N 
44-23.33  N 
32.47.12  N 

h'  " 
0.24 
0.21 

0.20 

0.29 

0.24 

.  „  ‘ 

or.  06  A 
01.48  A 
02.  03  a 
01.  24  a 
02.06  A 

267. 18.20 
108.22.58 
1n.25.18j 

o54*45.56i 

25J.01.52 

17.49.13 

07.14.00 
07.25.41 
c6.  15  04 
17.OO.07 

51- 25.26  N 
32.32.38  N 
28.45.26N 
!6-37.56N 
14.48.44  N 

0.14 
/  0.41 
0.38 
0.35- 

0.27 

00.12  s 
01.06  s 
01.  12  s 
00.  12  S 
00.  18  s 

244.05.35 
255.25.12 
127. 57. 22 
147.47*45! 
*73  02.45! 

16.16.26 

17.0145 

09.U.45 
09. 5 1. 1 1 
11. 3  2*39 

22.15.40  N 

25.t7.24N 
07.16  30  s 
i3-3°.58  N 
16.20.52N 

026 

0.21 

0.30 

0.33 

0.31 

oi.oo  s 
00.48  s 
02.  30  A 
02.51  s 
03.24  s 

150.5 1.41 
164. 14.55 

142.41. 15 

147.30.15 

078.38.30 

10.02.07 

10.57.00 

09.5845 

05.50,01 

05.14.34 

21.26.48  N 

22.14.32  N 
24.59.42  N 
18.15.09  N 
21.00.13  S 

0,34 

o.35 

0.35 

0.35 

0.26 

02.  54  s 
03.  24  s 
02.  J4  S 

02.48  s 

00.42  s 

224.52.02 
218. 21.44 

276.25.32 

25o.oi.26 

235.31.°! 

14.59.56 

*4.33.27 

18.25.58 

17.20.06 

15.58.04 

08.05.58  s 

14.39.54  s 

38.31.28  k 

12.51.46N 
02.  5.16  s 

0.32 

°.33 

0.20 

0.28 

0.33 

00.  24  A 
00.42  A 
00.  24  A 
00.42  s 
°r.  48  A 

252.5y.46 

244. 55.0 1 
261.54.02 

079.24.45 

084.26.40 

16.51.43 
16. 15.40 
17.27.36 
05.17.35 

05.37*47 

15.14*3°  s 

19.50,30  s 
04.43 .46  N 
05.42.14  N 
07.17.3  2  N 

0.30 

0.33 

0.33 

0.33 

o.33 

01. 30  A 
or.  00  A 
00.  30  S 
00.42  A 

00.  24  A 

077.OC.52 

°74  4744 
078.54.24 

079.57.27 

05.08.03 

04.59. 1 1 
05**5*37 
05.19^0 

06.01.26  N 
08.35.36  s 
00.34.14  s 
01.26.58  s 

0.31 

0.30 

0.31 

00.48  A 
00.57  S 
j  00.42  s 

1  00.  36  s 

JL  Table  of  tbS  Longitudes ,  Latitudes ,  Ri^ht  Afcentfnn>  Declination  of  too  of  the  mojl  Notable 
Stars- for  Anno  i  80.  vetth  the  Difference  for  every  Ten  Tears, _ . 


£ 

oo 

TO 

-a 

3 

2 

2 

2 

Nam  is  of  the  stars. 

Longnuac  , 

i,a- itu~  t 

it  'in  *  " 

O  •  1  o 

JI  io.06.05  2y.21.io  s 
-ft  27  28, 17122.06. 20 N 
i(24J7.I3,iI.°8.29N' 

X  *9-02.13  i^.M-50  N 
f  04.43.13  12.57-  *«  N 

The  idynlOrion’s  belt 
Pegafus  in  his  mouth 
In  his  thigh,  Jheat . 
Bright  -X-  in  the  wing 
Br.  -)f  i’  th’  lower  w* 

-2 

3 

4 

3 

Terfeus  ,in  his  nde  -  - 

Caput  Medvf<e - 

Southern  fi(h  occiput 
Bright  *  betwixt  X 

17.17. oij30*05'5o  N 
>5  21.49.03  22.22. +o  N 

X  1 6.56.07  07’17.°°N 

y*  24.73. oy|°P*0+-o°  s 

4 

1 

2 

3 

3 

2 

1 

2 

J 

2 

3 

3 

1 

2 

Sagittar.  in  his  head 

Scorpion’s  heart - 

In  his  forehead  north 
In  hisfforeh.  middle 

/?  09-05.33 
**05.18.33 
nt  28.40.03 
di  18.03.13 

01.45. xo  N 

04.26.3°  s 

01.08.55  N 
01.52.40  S 

In  his  forehead  South 
Serpents  neck  br.  4f 
Suits  eye  South  -  -  - 
Bulls  Northern  eye 
Theloweft  of  hiadet 

n\  28.28.53 

'll  17.330-3 

H05.18.38 

H°3  J9-o6 

Jl  ox. 17.08 

o7. 20.40  S 

25.33.50  N 
05. 30.5°  S 
02.36.10  s 
oy.46.20  s 

His  Northern  horn 
His  Southern  horn 
Brighteft  of  the  7 
[Virgin  Spike 

Br.  -X-  in  her  Girdle 

XL  x8.oy.53 
il  10.18.y3 

S  27.37.42- 

A  19.21.53 
A07.01.53 

05. 20.30  N 
02.13.30  s 

03.57.°°  N 

01.59.30  s 
08. 40.30  n 

2  Great  Bears  fhouldex 
2  Next  under  it 

2  Br.  *  hinder  thigh 
*  Bright ->f  on  his  back 

2  In  his, Rump  Aliot 

2  Middle  in  the  tayl 
2!Laft  in  the  tayl  •  -  - 

2iThe;Pole  Star — - 

2  Little  Bears  (houlder 

Aoy.28.23 
SI  io*4‘i*32 
SI  I4*5I*°3 

SI  25.77.3  3 
SI  26-33-03 

r6.15.00  N 
49.40.10  N 

47.05. 40  N 
47.08.40  N 
yr.37.10N 

^04.19.33 

njx  t  x  .04.79 
ijTj;  22.20.13 
X[i4.o7.53 

Isx  08.28.12 

$4.  t7.47  N 
y6.21.io  N 
54.24.  ion 
65.59.70 N 
72.48.40  N 

J- \  a**? 


***  MEW  - 


r.afc.  in  d. 1 

r.afjnti.  j  Declination 

■Jif.r.a. 

{if  dec. IO  y 

o  "  ' 

oS  r.03 .11 
^1212.00 
342.06.12 
34-’. 1 3.08 
359.12.12 

fa  '  " 
05.24.13 
21  • 28.48 

22.48. 2J 
22.48.5  a 

23*56.49 

0  '  " 

02.09,20  s 

08.27  02  ]S 
26.22.09  N 
J  3.29.29  is 
13.26.08  N 

h'  " 

0.30 

0.  31 

0.^ 

0.30 

0.20 

i  /; 

00,30  s 
02.  36  A 
03.  09  A 
03.09  A 
03.  24  A 

°45-c4*42 
°4M3-  *8 
34jT.08.40 
026.22.38 

O3.OO.1 9 
02.47.33 

23.00.35 

OI.4J  -JO 

48-39*42  N 
3  9  A 1. 30  N 
01.33.26N 
01.13.00  N 

°*3  2 
0.39 
0.32 

02. 36  A 
02.  30  A 
03.  18  a 
03.00  A 

27^.47.37 

342.25.04 

23^.40.5 1 
23  5-*?-ls 

l8.39.lO 
16.09. j6 
15.46.43 

15.43.06 

21.24.24  s 

Z5.36A1  s 

18  49  48  S 
2r. 37.40  S 

0  47 

°-37 

°*35 

0.3*6 

00.  48  S 
01.  36  A 
01.  54  A 
02.  00  A 

1234.8.31 
'32.69-  00 
064  24.16 
062.26.48 
060.22.25 

1 5  *  3  9  34 

1 5--8.J  ^ 
04.17.37 

°4  09.47 
04.01.30 

25*05.42  S 
07.20.24  N 
r  5.50.  0  N 
18.33.52  N 
14,49.02  N 

0.39 

0.30 

0.34 

°-34 

0.34 

02.06  A 
02.  06  s 
or.  30  A 
01.  42  A 
01.42  A 

°76.3 1.54 
°79*3  7- 18 
°5i-07.  f-,9 

i97.Q6.J7 

189.54.46 

05  06.07 
oj.  18.29 
°3*:8.39 
13  08.28 
12  39.39 

28.20.38  N 

ao.57.22  fv1 
23-°3-36N 
09.27.00  s 
05.09.42  N 

0.39 

0.36 

0.35 

0.31 
0.3 1 

00. 48  A 
oo-.  32  A 
02.  06  A 
03.  rj  A 
05  .  24  s 

191.36.56 

r60.j6.J2 

X60.32.JJ 

174*06.58 

I79-<3.oi 

12.46.27 
I0.43-4-7 
10.42. 1 1 
ri, 36.27 
ir. 59.28 

12.41.34  N 
63.28.26N 
58.05.26  N 
5J.30.06  N 
58.47.06  N 

0.31 

o-4o 

0.39 

0.33 

0.32 

93. 18  s 
03.  12  S 
03.12  s 
03,12  s 
03. 11  s 

r89*54.o8 

197*42.26 

203.41.25- 
oc9.  H.ro 
af22.40.05 

I2*3?*36 

1 3.10.50 

13. 3446 
°o*3^*J7 

57.43  24  N 
56.37.16N 
50.57.08  N 
87.36.03  N 
75.38.00  N 

0.27 

0.25 

0.24 

1. 16 
0.0  x 

03.  18  s 
03.  12  S 
03.06  s 
02.  24  A 
00. 15  A 

A  Tablt  of  Accounts . 


i  farthing 

2  farthings 

li.  fh.  d  q. 

li.  lh.  d.  q. 

I 

1 

2 

2 

2 

1.0 

.  3 

* 

3 

1.  2 

4 

I.  O 

• 

O 

5 

I.  I 

2.  2 

6 

I.  2 

3* 0 

7 

i-  3 

3. 2 

8 

2.  0 

4.  0 

9 

2.  1 

4. « 

10 

2.  2 

5.0 

20 

5.0 

10.  0 

3° 

7- 2 

J  •  3*  ^ 

40 

10.  0 

1  •  V,  0 

5° 

63 

I.  «.2 

I.  O.  3 

2. 1.0 

2. 6.0 

70 

I.  5.  2 

a.i  r.o 

80 

90 

1.8.0 

3.  4.0 

I.iO.  2 

3  .  ?.o 

O 

ID 

2.  1. 0 

4.  2.0 

20° 

4.  *.  0 

8.  4.0 

3°° 

<s.  3.0 

12.  <5.0 

400 

8.  4.  0 

1 6.  8.0 

'  JOO 

10.  5.0 

I.  0.10,0 

doo 

T2,  a.  0 

I.  5.  0.0 

700 

14.  7.  0 

f.  9»  2*o 

800 

16.  8.0 

1.13-  4* 0 

JOO  • 

18.  9.  0 

1. 17.  6-° 

2,  1.  8.0 

IOOO 

I.  0.10. O 

2000 

VH 

• 

OO 

O 

4-  3.  4.° 

5000 

5 .  4*  2*  0 

10.  8.  4*  0 

J-0000 

10.  8.  4.  0 

20.16.  S*o_ 

i  farthings  ■ 

li.  fli.  d.  q. 

3 

I.  2 
2.1 
3*  o 

3.  3 

4.  2 

J.  i 

6.  o 

*•  3 


7-  2 

i.  g.° 

1.  IO. 2 

2.  6.  o 

3.  1.2 

3.  9.  o 

4*  4»  ^ 
5.  o.  o 

5.  7-  2 


12. 

18. 

1.  s. 
1.1*. 
1.17. 

2.  3* 
2.10. 
2.16. 

3.  2. 

6.  J. 

31*  5 


3-° 
6.  o 

0 

O.  Q 

3.0 

5.  O 

9.° 
o.  o 
3.0 

6.  o 

0.0 

6.  o 

0.0 


A  Table  of  Accounts 


'  1 

I  fenny 

a  j>c’»ce  1 

2  fence 

4  fence 

li  (h:  d. 

li.  flr.  d. 

li.  fh.  d. 

li.  fh.  d. 

O 

A 

6 

9 

1.  © 
i-  3 

1.  6 

J.  $ 

2.  © 

*•  3 

4 

8 

\ 

1.  0 

1.  4 

1.  8" 

2.  0 

4 

2.  8 

3-  0 

I 

a 

5 

4 

5 

6 

7 

8 

9 

‘  1 

1 

3 

4 

5 
(5 

7 

8 

9 

4 

6  1 
8 
10 

1. 0 

1. 2 

1. 4 
1.  *| 

10 

10 

1.  8  I 

2.  6 

3.  4 

20 

1.  8 

3-  4] 

5.  © 

6.  8 

30 

4o 

a.  6 

5.  0 

7.  * 

10.  0 

3.  4 

6.  8 

io#  0 

13.  4 

5° 

4.  2 

8.  4 

12.  6 

16.  8 

60 

5.  0 

10.  0 

I/.  0 

1.  0.  © 

70 

5. TO 

ii.  8 

17.  6 

!•  3*  4 

80 

6 .  8 

13.  4 

I.  0.  0 

I.  6.  8 

9° 

7.  6 

ij*.  0 

I.  2.  6 

I. 10.  0 

100 

8.  4 

1*.  8 

|  r.  5.  0 

1,13.  4 

200 

16.  8 

I.  13.  4 

2.1 0.  0 

0.  6.  8 

300 

400 

1.  5.  0 

2.  10.  0 

3-!5.  0 

5-  0.  O 

1.  13*  4 

3-  *•  8 

S'  0.  0 

6-i3-  4 

0  0 
0  0 

■  «AVj 

2.  r.  8 

4.  3*  4 

1  5.  0 

8.  6.  8 

2.  10.  0 

5.  0.  0 

J  7.10.  0 

io.  0.  0 

700 

a.  18.  4 

5.  i(5.  8 

[  03. 15.0 

11. 13.  4 

800 

$.  0.  8 

6.  I?.  4 

1  10. 0.  0 

13.  6 .  8 

£0° 

3*  *5-  0 

7.  1°.  0 

11.  f.  0 

IJ.  0.  0 

000 

4.  '  3.  4 

8.  6.  8 

12.10. 0 

16.13.  4 

000 

8.  6.  8 

16.  I3.  4 

25.  0.  0 

1  33-  6.  8 

000 

20.  16.  8 

41.  I?-  4 

62.10.  0 

\  8?.  6.  8- 

00O 

41*  x3*  4 

83.  6.  8 

I2J.  0.0 

166.1  . 

A  Table  of  Accounts 


)  [jenct; 

—  6  pence 

7 

8  pen 

-  . 

Ii.  At.  d 

li.  fh.  d. 

ILfbu  d- 

li.  fh. 

1 

5 

6 

7 

2 

10 

I.  0. 

I.  2 

1 

s 

1.  3 

I.  6 

.  J-  9 

2 

4 

r.  « 

2.  0. 

*.  4 

2 

5 

0.  1 

2.  6 

2. II 

3 

6 

2.  6 

3.  0 

3.  6 

4 

7 

2.1 1 

3*  6 

4.  I 

4 

8 

3-  4 

4.  0 

4.  8 

5 

9 

3-  ? 

4.  6 

S.  l 

d 

,o 

4.  * 

5-  0 

5.10 

6 

2.0 

8.  4 

10.  0 

11.  8 

i3 

3° 

12.  6 

15.  0 

17.  6 

1.  0 

4° 

1 6.  8 

1.  0.  0 

1.  3-  4 

1.  6 

5° 

I.  0.  0 

x  5.  0 

1.  9.  2 

I  13 

6& 

1.  5.  0 

I.IO.  0 

1. 1 2.  0 

2.  0 

70 

1.  2 

1.45.  0 

2.  0.10 

2.  6 

0& 

1  13.  4 

2.  O.  0 

2.  6.  8 

2.13. 

1.17  & 

2.  5.  0 

2  ra_  6 

J.  O. 

lOO 

2.  t.  8 

2.  LO ,  0 

2.1 8.  4 

J.  6. 

2  00 

4-  3*  4 

S.  0 

|  f.  16.  8 

j  6.13. 

3°o 

6*  5. jo 

7.10  0 

8.15.  ,0 

IQ.  O 

400 

8.  <5.  8 

1©.  0  0 

11. i3-  4 

13-  <*. 

300 

10.  8.  4 

j  12.ro.  c 

14..11.  8 

K5.IJ 

60  0 

*2i,  tO.  O 

if.  0.  0 

17.10.  0 

20.  O 

700 

*4.  *1.  8 

17.10.  0 

2Q-,  8.  4 

23.  6 

8or> 

1(5. 1  3.  4 

20.  0.  0 

23.  6.  8 

»  6.1 3 

9<j°- 

18.15..  0 

22,10.  0 

26. f,  0 

3,3*  0 

IOOQ 

20.16.  8 

2.f,  O,  O 

2£-  4 

li.  * 

ZOQ& 

SQ-  Q-  0 

% 

6d.lJ 

5Q®0' 

i'°4.  3-.  4 

1  125..  Q.  0 

j  1 4 J.ld.  8 

I66.IJ 

20  8  6 .  8 

2r^Q*  O',  O' 

).  2^1. 1 3.  4 
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9:  pea €i 

10  pence  j 

1  c  fence 

1  2  pe-/ce 

li.  ih.  d 

. 

li.  Hi 

d 

li.  fh.  d 

li.  ft.  d. 

I 

9 

10 

ii 

I. 

O' 

2 

1. 

6 

1. 

8 

1  1 0 

2. 

0 

3 

2, 

3 

z. 

d 

2. 

9 

3- 

0 

4- 

b 

0 

3- 

4 

3- 

8 

4* 

0 

5 

3 

9 

4* 

z 

4* 

7 

j. 

0 

6 

4* 

6 

5- 

0 

5. 

6 

d. 

0 

7 

5- 

3 

5  1(0 

6. 

7 

7- 

0 

8 

0 

6. 

8 

7- 

4 

8. 

0 

9 

<5. 

9 

7. 

6 

8 

3 

9. 

0 

lO 

d 

8. 

4 

9- 

2 

10. 

0 

zo 

15 

0 

i<5. 

8  | 

1  s. 

4 

x. 

0. 

0 

3o 

1.  z. 

d 

1.  5. 

0 

x.  7. 

5^ 

1. 

Xo. 

0 

I.lo. 

0 

1. 13. 

4 

1.  id. 

8 

2. 

0. 

0 

5° 

*.*7. 

d 

2.  x,j 

8 

2. 

to 

"2. 

10. 

0 

do 

a  7- 

0 

2  10. 

0 

2.15. 

c 

3- 

0. 

0 

7* 

z.rz. 

6 

2.18.. 

4 

3.  4. 

2 

3* 

10. 

cz 

So 

J.  0. 

0 

3*  b. 

8 

3>X3. 

4 

-  4. 

0. 

0 

90 

3*  7* 

6 

3  17, 

0 

4  2, 

d 

4- 

10. 

0 

DO 

3-15- 

0 

4.  3. 

4 

4.1 1. 

8 

7. 

0. 

0 

00 

7.10. 

0 

8.  6. 

8 

9.  3- 

4 

10. 

0. 

0 

00 

ix.  5 

0 

12  10. 

0 

13.  >7. 

0 

15- 

0. 

0 

00 

17.  0. 

0 

16.13. 

4 

18.  d. 

8 

ao. 

0. 

0 

30 

18.15. 

0 

2-O.Xd. 

8 

22.18. 

4 

25. 

0. 

0 

bo 

ax. 10. 

0 

25.  0. 

0 

27.  xo. 

0 

33- 

0. 

0 

00 

2d.  7. 

0 

2<>,  3 

4 

32.  1. 

8 

35- 

0. 

0 

00 

30.  0. 

0 

33.  6. 

8 

3d.l3- 

4 

4°* 

0. 

0 

fc>3 

33.17. 

0 

37  10. 

0 

4X.  5- 

0 

45- 

0. 

0 

bo 

37-10- 

0 

41.13. 

4 

45.16. 

8 

70. 

0. 

0 

00 

75- 

0 

8?.  d. 

8 

91.13. 

4 

IDO. 

0. 

0 

bo 

187.10. 

0 

208.  d. 

8 

2-9.  3. 

4 

2)° 

0. 

p 

c.o 

.  377.  0. 

0 

1  4X0.12. 

4 

[458.  d. 

2 

500. 

0. 

0 

i 


*■  ~  ~  'V. 

for  reign  Weights  and  Afeafures^  careful* 
ly  compared  with  the  Englifh. 


London  Foot -  - 


France . 


Patits  tta  Royal  Foot 
Lyon  Ell  *  - 
Boloyn  Ell  -  - 


The  17  Provinces. 


Aniflerdjm  Foot  -  -  - 
Ell 

Antwerp  Foot  -  - 
Ell 

'Brill  Foot 
Dort  Foot 
Rynlan.i  or  Leydftt  Foot 
Ell  - 

Lorain  Foot  - 
Mccb.ilm  Foct  - 
Middiebi  nr  a  Foot 


S'  w 

S  S  3 
fc  ofs 

*  0  s 

0  s. 

n>  * 

t 

*T*  !*  W 

t»  »  V 

t'-T»  *•'  js 

a  u.  0 

*  3 

m  i  H 

g  3  ^ 
*- 

^  ^ 
c  0 

**’**•  £% 
H  H  5 

•  ». 

S' 

?  1 
' 

1000 

0.12. 0 

10® 

*  1 

^  1. 06^ 

1. 00.  8 

o.9l 

1.976 

3. n.  7 

2.  76 

7.00.8 

o.Bs 

.  9+1 

o.ix.  5 

0.9 

2.  26 9 

2.03.  2 

■ 

.  9+6 

o.u.  3 

0.9I 

2.  271 

2.03.  3 

1 

1.  103 

i. or.  2 

1 

r.  18+ 

1.02.  2 

i 

1.033 

i.oo.  4 

0.5 

2.  2 60 

2.03.  1 

.9  58 

.XI.  + 

V 

.  9l9 

.11.0 

0. 9 

..  99 1 

.11.  9 

i  0.  ^ 

Germany . 

■arbourgh  Foot  - 
omen  Foot  - 
logrt  Foot  - 
ankford  ad  Me - 

it  Foot- 

EH  - 
mbrctigb  Ell  . 
fig  Ell  - 
bic^  Eli  - 
remburg  - 
Ell 

varia  - 
-nr. a 

mn  and '  Porta. 

tniflx  Palm,  or  the 

^alrs  of  Cajiile. 
c,  Syanijh  Vare  or  } 
lod ,  four  Palms  J  J* 

eir  Foot  is  j.  of 

’e  Vare  - 
bon  Vare- 
n' alter  Vare  - 
tdo  Foot  * 

Vare  -  - 

Italy1. 

van  Foot  >  on  the 

I  onu  ra  o  f  C oJJ'ut  itu 
Of  St  aft  Hut  - 
ui j  Palm, for  build- 
j? ,  whereof  ten 
ikfi  tll£  Ca-una  -  - 
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7  houf. 

F.  In.p. | 

Ate 

lOOj 

1.27I 

parts. 

I 

bononia  Foot- 

1.2.04. 

x.02.4 

Ell  -  A 

2.147 

2.01.7 

Perch,  whereof  500  “) 

to  a  Mile  -  -  j  j 

1 2.04c 

12.00  5 

Florence  Brace  or  Ell 

1.913 

I.II.O 

X.-23 

Naples  Palm.  - 

.861 

0.09.6 

Mi 

Brace- 

2.100 

2.0  1.2 

Canna  - 

6.8  80 

6.10.5 

Genua  Palm- 

.830 

.09.6 

1  -41 

Mintova -  Foot- 

1.56.; 

1.0  5.8 

i.if 

M  lan  Calamus  - 

6.5+4 

6.06.5 

1.49 

Parma  Cubit  - 

1.866 

1.10.4, 

mj 

Ml 

« 

Venice  Foot  - 

Other  Places . 

I.J162 

1.01,9. 

Dantzick,  Foot  - 

.944 

0.11.3 

1.19 

Ell 

x.9°  3 

1.10.8 

Copenhagen  Foot  - 

•90S 

.11.6 

Prerue  (  in  Bohemia  ) 

I.Q26 

1. 00  3 

1.06 

Foot*  -  S 

P.ifra  Foot  - 

1.831 

1.09.9 

China  Cubit  - 

X  016 

I. (.0.2 

Turin  Foot  -  - 

1.0(52 

1..00.7 

Mi 

Cairo  Cubit  - 

1.8H4 

1.09.9 

Ter fia n  Aradl  ** 

3.197 

3  ,ez“  3 

Turkpjh  Pike,  at  Con-~l 
Jlantin.  the  greater  } 

2.200, 

2  „0  2.4 

o,85 

The  Greet ^  Foot  - 

I.007 

1.00.1 

The  Univerfil  mca/ure. 

3.267 

3-  3-1 

A  Tenduluum  of  the  juft  length  whereof  will 
brate  60  times  in  a  Minute. 


*  * 


I  ✓  .  I 

|  To  Guagt  a  Cask  which  is  not 

I  .  .  - 

i  • _ 


A  Table  for  guaging  of  Wine  Casks  which 
are  not  full. 


b. 

I-  '  trtt 

G . 

•  parry 

(7. 

par's 

<7 

G 

j  parts 

o 

OQO 

*3 

2630 

25 

443*5 

35 

591  i 

52 

7672 

1. 

z  9) 

1  2703 

4400 

$97^ 

775s 

2 

470 

14 

2775 

l7 

44^2 

40 

6040 

53 

7829 

I 

602 

1  2847 

45.42 

60^4 

7909 

2 

720 

IS 

2918 

28 

4585 

41 

6r  j8 

54 

7990 

830 

2986 

4^45 

6223 

8072 

s 

91$ 

16 

3356 

2? 

4706 

42 

-5288 

55 

8174 

1038 

3123 

4756 

^353 

8236 

4 

1138 

17 

3189 

30 

4826 

43 

5418 

5* 

83 19 

I23J 

.. 

3255 

4*3  5 

6483 

8404 

5 

13^9 

3321 

32 

4943 

44 

6548 

57 

8491 

1420 

3387 

5000 

66 13 

58 

8s8o 

6 

1502 

19 

345* 

S2 

5057 

45 

<56  79 

866 1 

1596 

3  5 1 7 

5115 

<5?45 

8765 

7 

1681 

20 

3582 

33 

5*74 

46 

68 1 1 

59 

S862 

176+ 

3^47 

5234 

6877 

8962 

8 

1846 

21 

3712 

3'4 

529+ 

47 

6944 

60 

9o6  j 

1928 

3777 

53  54 

48 

70 1 2 

9170 

9 

2210 

2.2 

3842 

35 

54-15 

7082 

61 

9280 

2091 

3906 

3  6 

5476 

7153 

6  2 

9393 

1.0 

2171 

23 

3*960 

5555 

49 

7225 

953° 

224a 

4024 

5^00 

7297 

9-705 

U 

2?  28 

H 

4087 

37 

5  662 

5c 

757° 

63 
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1 1 61 


1225 

128? 

1353 

I4r8 

1484 


*S4o> 
1616 
168) 
175 1 

18 


20 

1  30 

Meridional  1 

20 

j  30 

80 

9° 

140 

*5° 

2QO 

210 

*60 

270 

3  20 

330 

380 

390 

441 

45i 

' 

562 

57* 

6*3 

c3  3 

684 

694 

745 

755 

w©7 

817 

86? 

8  79 

9  3 « • 

94i 

95>3 

1 004 

1  of  6 

10  66 

*ng 

11 29 

1182 

I»5>3 

1 2.4^ 

1257 

ijio 

1321 

1 375 

t  3  86^ 

1440 

I4JI 

T/oy 

1516 

J572 

is8  j 

I638 

•164*? 

I7of 

1717 

1773 

i78? 

1841 

v  <V| 

'■r\ 

CO 

HI 

40  |  50 


J59  4 
1^61 
1723 
1 796 
.!% 


10 


10 


A  Table  of  Meridional  Miles. 

r— 

The  Minutes  of  each  Degree. 

0 

i-t 

o  |  10  |  20  |  BO  |  40  |  50 

n> 

a 

0 

The  Meridional  Miles. 

• 

3 

1  1888 

1899 

1911 

1923 

J934 

194^ 

12 

[ 

*9?8 

2969 

1981 

1993 

20©4 

23  16 

12 

2 

2023 

2r>40 

2052 

2063 

207  J 

2087 

12 

239,) 

2Htl 

2123 

2135 

2r47 

2159 

12 

f 

2171 

2183 

219? 

2207 

22x5 

2231 

12 

5 

2244 

22.56 

2  268 

22S1 

2193 

2305 

12 

S 

2J  18 

233o 

2342 

23  55 

23  67 

2380 

12 

1 

2392 

24°.T 

2417 

243  0 

2442 

2455 

12 

8 

24^8 

2481 

2493 

2JQ6 

2519 

2532 

>3 

? 

2544 

2/57 

257° 

2583 

2  596 

2609 

i? 

3 

2622 

2635 

2648 

2662 

2677 

2688 

13 

1 

V  27°r 

27i4 

2728 

274.1 

2754 

2768 

13 

2 

273  r 

*795 

2808 

2822 

2837 

2849 

13 

5 

3 

2.876 

2890 

2904 

2918 

2932 

*4 

!■ 

294? 

-919 

2973 

2987 

3001 

g®i5 

14 

> 

3°3° 

3044 

3°5* 

3072 

3086 

3ror 

14 

< 

3115 

3130 

3M4 

3 1 5  9 

3I73 

3188 

J4 

7 

%2°2 

3217 

3*32 

3H7 

3201 

3276 

*5 

3 

S  29l 

33°6 

3  321 

3336 

33J1 

3366 

*5 

? 

3382 

3 ?97 

3412 

34  23 

3443 

3+59 

15 

3 

3474 

3490 

3  5°5 

3521 

3  537 

3  553 

16 

3568 

3584 

3  £00 

3616 

3  63-2 

3649 

16 

5665 

3681 

1*97 

'3714 

375° 

37  47 

16 

-3763 

37go 

3797 

3814 

3  83° 

3847 

17 

H 

3864. 

388  j 

3899 

39j6 

|  3933 

395° 

J7 

396S 

’  39^5 

4°°3 

4020 

4038 

4056 

18 

) 

4°  74 

4092 

4110 

41 28 

4146 

.4164 

19 

f 

4182 

4101 

4219 

j  4.2  33 

4257 

4275 

19 

1 

4294  1 

43  r  3 

4332 

!  43  5 1 

4370 

4390 

20 

) 

44°9  1 

44:8 

4468 

1  4461 

4487 

4>c7 

2© 
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A  Table  of  Meridional  Miles. 

r 

n> 

<JQ 

• 

o 

The  Minutes  of  each  Degree . 

V, 

N 

1* 

►* 

r 

H 

r* 

Bki 

7* 

0  1 

i°  1 

20 

1  30 

1  40 

1  5° 

r 

!» 

I- 

r 

r 

i 

The  Meridional  Miles, 

60 

!  472? 

4547 

45*7 

458*8 

1  4608 

!  4*29 

2 

61 

4670 

4691 

4711 

4733 

4754 

'2 

62 

47 75 

4796 

4Si  8 

4839 

486! 

4SS3 

2 

6l 

.4905 

4927 

4929 

4972 

4994 

501; 

2 

64 

5039 

5062 

5085 

5108 

5I32 

5155 

2 

65 

7.179 

7203 

5:25 

7250 

5275 

•  5299 

2 

66 

53  24 

5343 

5573 

539o 

5423 

7449 

2 

67 

7474 

57oo 

5520 

5752 

5678 

5404 

2 

68 

5631 

5678 

5*87 

5712 

5739 

5767 

2 

5795 

5  823 

7021 

5379 

59°8 

7937 

2 

70 

5966 

5996 

6125 

6055 

6085 

6117 

3 

7 1 

6146 

6177 

52o8 

6239 

6271 

6303 

2 

72 

63  3  7 

6368 

6401 

64  34 

64*8 

6501 

3 

73 

^53  5 

6770 

6640 

6675 

6718 

3 

74 

6747 

6783 

6820 
- _ , 

6857 

6895 

^93  3 

3; 

75 

^972 

7010 

7070 

7089 

7*3° 

7170 

4f 

76 

7211 

7*5  3 

7295 

733  S 

7s8r 

7  424 

43 

77 

74?  9 

75 1 3 

7759 

7605 

7^51 

.  7698  j 

4<s 

78 

774* 

7795 

7844 

7894 

7944 

7996 

50 

79 

So4S 

8100 

8  *54 

8  209 

8264 

8320 

55 

80 

a  377 

8437 

84  95 

8575 

86 16 

8678 

60 

81 

8742 

8826 

68  72 

8939 

9o=>7 

9077 

68 

82 

9148 

9221 

9297 

937* 

9449 

9S28 

77 

83 

9609 

9692 

9773 

9865 

9954 

10046 

88 

84 

10141 

10138 

10338 

10441 

10547 

1067^ 

105 

«5 

107  70 

10887 

1 1007 

»I[38 

11263  | 

11398 

128 

8  6 

ii739 

11 686 

1 1 839 

11999 

12168 

1234^  j 

165 

s7 

125  21 

12718 

l2927 

I3IJo‘ 

<3  338 

r3^44  | 

230 

88 

13920 

14  22r 

14570 

*49*4 

15321  | 

17783  j 

386 

8  9  I 

1  (•  3  x  s  ! 

16950  1 

17726 

18729 

22<  5  2  1 

22623  1 
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A  Tabic  of  Proportional  Parts. 
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I-1 

1  2 

1  3 

1  4 

1  5 

1 6 

I  7 

1  8 

I  9 

j 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I 

2 

3 

4 

5 

7 

8 

9 

10 

I 

2 

4 

5 

7 

8 

10 

ii 

I 

3 

4 

5 

7 

8 

9 

io 

12 

I 

3 

4 

6 

7 

8 

io 

11 

13 

■  “ 

1 

- - - 

V - 

-  ■  - 

- 

I 

3 

4 

6 

7 

9 

io 

11 

*3 

2 

3 

S 

6 

8 

10 

H 

13 

14 

2 

3 

5 

7 

8 

Io 

12 

H 

IJ 

2 

4 

5 

7 

9 

1 1 

i8 

14 

1 6 

2 

_ 4 

8 

9 

II 

1? 

15 

17 

2 

4 

6 

8 

10 

12 

>4 

1 6 

18 

2  1 

4 

6 

8 

10 

1 3 

IS 

17 

x9 

2 

4 

7 

9 

10 

i3 

I  *5 

18 

20 

2 

5 

7 

9 

1 1 

*4 

i<5 

18 

21 

2 

5 

7 

TO 

12 

14 

17 

19 

2? 

— ■■  ■  1 

*• - - 

■ - 

-■  ■  — 

. 

2 

5 

r-f 

J 

io 

12 

*5 

l7 

20 

22 

5 

5 

8 

To 

*3 

16 

’  18 

21 

23 

3 

5 

8 

II 

*3 

1 6 

*9 

22 

24 

3 

O 

8 

I  I 

x4 

l7 

io 

22 

25 

_ 3 

6 

9 

12 

*5 

18 

21 

27 

3 

7 

1 0 

*3 

16 

20 

2? 

f  6 

30 

3 

7 

10 

*4 

*7 

2 1 

24 

28 

3 1 

4 

7 

11 

*5 

18 

2  2 

26 

30 

33 

5 

8 

12 

16 

20 

2+ 

28 

32 

$6 

5 

6 

1 1 

12 

T  6 

j  8 

22 

24 

wo  M 
O  1  ^4 

33 

36 

_3§ 

42 

44 

48 

49 

54 

6 

13 

20 

27 

34 

4o 

47 

J4 

61 

7 

x5 

23 

30 

38 

46 

53 

61 

69 

8 

17 

2  6 

3S 

44 

52 

6 1 

73 

79 

TO 

21 

31 

42 

Si 

*3 

73 

8  4 

94 

12 

38 

!  5 1 

64 

?6 

*9 

1 0  2 

T 15 

1 6 

33 

49 

66 

8  2 

99 

*1$ 

132 

148 

23 

46 

69 

92 

1  *5 

138 

161 

184 

227 

28 

ll5 

x54 

102 

2.21 

270 

208 

347 
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A  Table  of  the  Right  Afcenfwns  and  D 
clinations  of  the  mofl  notable  fixed  Star 
for  the  year  1700,  with  their  Difference 
in  a  hundred  years. 


Names  of  the  Stars. 


N  Crtfjtopeins  Breath 
The  Pole  Star.  * 

The  Southermoft  in  the 
whales  tail 
2  l  Andromeda’s  Girdle 
Cafftopeia s  Knee 
Th e  whales  Belly. 

The  South  Foot  of  Andromeda 
The  bright  Star  of  Aries 
In  the  whales  Chap 
MedufeC s  Head 
Perfeus  bright  Side. 

The  brighteft  of  the  Pleiades 
The  North  Eye  of  Taurus 


Right  jDecli-D- 
Afcen.  nation  R- 


H.  M.D.  M.M.  i 


0 

24  54 

55 

61 

0 

3987 

49 

16 

0 

1 

2915 

38 

5  i 

O 

55  94 

05 

5  ; 

I 

07  58 

40 

I 

37  11 

45 

I 

46  40 

53 

4 

I 

5 1  22 

03 

4 

2 

4702 

54 

55 

2 

49  99 

47 

6  2 

3 

02  48 

43 

6 : 

9 

3°23 

10 

6 

4 

1 1  18 

3  */ 

j|  Aid  eh  a  3 


Names  of  the  Sars. 

\  .  1 
Right  Decli-  ] 

kfeen  [natio.  11 

DJ 

3 

D. 

D. 

[ I .  M- D.  M.  m.i 

n. 

AldebirtWy  or  the  South  Eye  of 

1 

Taurus 

4  1  v*  53 

6 

i5 

The  Goat  Camilla 

4  554<  4° 

7 

10 

The  bright  foot  of  Orion  Regel 

5  01 

»  33 

5 

9 

The  North  Horn  of  Taurus 

5  08 

28  20 

6 

8 

Orion' s  left  Shoulder 

5  09 

6  03 

5 

8 

i .  In  Orion's  Girdle 

5  17 

0  32 

5 

7 

The  Bull’s  South  Horn 

t  20  20  501 

( 

7 

2-  In  Orion's  Girdle. 

5  «, 

01  24' 

5 

6 

g.  In  Orion's  Girdle. 

j  2  6 

02  07 

5 

5 

The  right  fhoulder  of  Auriga 

5  58 

44  54 

8 

4 

The  bright  foot  of  Gemi  ni 

^  20 

1 6  38 

6 

2 

The  great  Dog  Sirius 

6  3* 

16  15’ 

5 

4 

The  upper  Head  of  Gemini 

32  30 

7 

1 1 

TheleiTer  Dog  Procyon 

7  24 

6  00 

5 

12 

The  lower  Head  of  Gemini 

7  3i 

2S  43 

6 

l12 

Hydra's  Heart 

9  13 

7  2  z 

5 

2  5 

The  Lion’s  Heart  Bafilifcus 

9  53 

i?  25 

5 

28 

The  lower  Pointer 

10  44 

“)8  15 

7 

32 

The  middlcmoft  in  the  Lion’  j 

Neck 

lo  00 

21  2  1 

6 

29 

The  upper  Pointer 

io  46 

6$  g8 

7 

g2 

The  Lion’s  tail 

11  24 

l6  15 

5 

34 

The  Root  of  the  great  Bear’' 

tail 

12  41 

57  37 

5 

33 

Virgin’s  Spike 

Ig  10 

09  33 

5 

The  laft  but  one  in  the  grea 

t 

Bear’s  tail 

15  12 

■>«  S' 

1 

The  laft  in  the  great  Bear’s  tail  15  36 

50  51 

4  31 : 

Arfturus 

’I4  05 

20  4Q  4  29 

JL - r.  1. 

j 


3 

3 

3 

4 

z 

3 

3 

3m 


The  Names  of  the  Scars. 


The  South  balance  ; 

The  foremoB  Guard 
The  North  Balance. 

Bright  Scar  of  the  Crown 
The  hindermoB  Guard 
The  bright  Bar  in  the  ferpent’s 
Neck 

The  left  hand  of  Ophiuchus 
Scsrpions  heart,  Antarzs 
Hire alzs  right  (boulder. 

The  left  knee  of  Ophiuchus 
The  right  knee  of  Ophiuchus 
Hercules  his  head 
Hercules  left  fhoulder 
The  head  of  Ophiuchus 
The  right  fhoulder  of  Ophiuchus 
The  bright  Bar  in  the  Dragon’s 
head 
Lyra 

The  Vulture’s  tail. 

The  Swan’s  beak 

The  bright  Bar  of  the  Vulture 

The  upper  horn  of  Capricorn 

The  lower  horn  of  Capricorn 

The  Swan’s  breaB 

The  left  hand  of  Aquarius. 

The  Swan’s  tail 
The  Swan’s  lower  wing 
The  left  fhoulder  of  Aquarius 
The  Girdle  of  Cepheus 


Right 

Afcen, 


H.  M. 


*4 

14 

15 
1 5 
15 


34 


Decli- 


natio. 
D.  M 


*4 


5i75 

Oi 


S 

22  2 7 


3i 


73 


1$ 

1  5 
1 6 
1 6 
16 

1 6 

17 
1 7 

17 

17 


30 

59 

1 1 

17 

z  1 

OI 

01 

21 

29 


47 
18 
18 
1 9 

1 9 

20 

20 

20 

20 

20 

20 
2  I 

21 


45 

74 

45 

25 


7 

2 

2  2 
9 
15 
14 

*5 

12 

4 


2$ 

55 

42 

12 

54 

17 

47 

14 

49 

44 


D. 


R. 


m. 


5051 

2738 


•2  23 
27 


19 

36 

01 

°4 

12 

3 1 
3 1 
34 
16 


8 

13 

15 

39 

10 

44 

32 

6 


2f  69 


35 

32 

28 

2  J 
°7 

24 

40 

19 

34 

14 

5i 

49 

1 6 


5 

f 


2 

3 

5 

4 

5 

6 

6 

4 

5 

3 

4 

4 
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The  Names  of  the  Stars. 

Right 

Afcen. 

Decli- 

natio. 

R.D. 

D  D. 

pegafus  Mouth 

The  bright  fhoulder  of  A^hayIus 
Fomahant 

Scbtit 

Moicbdb 

Andromsdas  Head. 

*  V 

H.  M 

D.  M. 

m.m. 

2i  30 

21  51 

22  41 
22  4 9 
22  $ 0 

53 

8  3* 

1  44 
31  08 

26  28 

33  37 

27  28 

fa 

529  - 
6  31 

5  32 
5,32 
5)34 

the  right  Afcenfion  be  lefs  than  fix  hours,  or  more ; 
than  eighteen  hours,  the  Declination  of  thofe  ftars 
t  are  to  the  North  of  the  Equinoctial  mufi  be  increa- 
by  the  Difference  for  time  to  corner  and  the  Southern  - 
rs  Declinations  decreafed  :  but  in  the  other  Hemi- 
ere  where  the  Right  Afcenfion  is  more  than  fix  houn5 
efs  than  eighteen  hours»  contrary. 

:  |  *  ,•  •  .'s  1  i 

F  2 


Diftancei 
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The  Traverfe  Table  for 


*  Deg. 

89  De; 

1  Deg. 

87  De.  • 

5  De. 

85  I 

dift 

M.Par. 

M. 

P. 

VT. 

p. 

M. 

P. 

M. 

P. 

M. 

i 

i 

00 

57  *o 

1 

00 

*9 

IO 

1 

Oi 

1 1 

•2 

00 

i44 

60 

2 

00 

33 

20 

2 

•  I 

22 

-3 

3 

00 

171 

CO 

3 

00 

57 

3°  . 

<•> 

> 

01 

34 

4 

4 

00 

229 

20 

4 

OI 

76 

40 

4 

02 

45 

5 

* 

5 

00 

286 

50 

5 

01 

95 

5° 

-  5 

-02 

57 

6 

6 

eo 

34? 

80 

6 

01 

1 14 

6s 

6 

03 

68 

7 

7 

00 

401 

10 

7 

01 

70 

7 

03 

80 

8 

8 

00 

458 

40 

8 

01 

*52 

80 

8 

°3 

9 * 

9 

9 

00 

5*5 

70 

9 

Oi 

171 

9° 

?*°3 

-I03 

IO 

10 

00 

573 

00 

10 

OI 

191 

00  1 

10 

°+ 

114 

.20 

20 

00 

1 146 

00 

20 

03 

382 

00 

20 

08 

229 

$° 

30 

OJ 

1719 

00 

3° 

04 

573 

5°  > 

30 

1 1 

341 

4° 

40 

Oi 

2292 

00 

40 

06 

764 

50 

40 

*S 

439 

50 

5° 

01 

2865 

00 

50 

07 

975 

OO 

4 

5° 

19 

574 

j6o 

60 

OT  , 

3438 

00 

60 

08 

1 14  6 

OO 

60 

23 

1  00 
co 

Jo 

jo 

01  5 

4011 

00 

7> 

Io 

1 3  3  7 

OO 

70 

.28  ■ 

003 

8  a 

8  > 

OI 

-,•584 

00 

80 

11 

1  528 

OO 

80 

30 

918 

9o 

90 

OI 

5 '57 

00 

90 

13 

1719 

OO 

90 

34 

<  33 

IOJ 

ioo 

C  2 

57i° 

00 

IQO 

14 

1910 

OO 

ICO 

38 

1 148 

the  true  Chart. 


|  to  De. 

70  {Dc. 

4  De* 

8d  De. 

|d  De, 

84  De; 

M.  p» 

M,  p. 

M.  p. 

M.  p. 

M,  p. 

M  »  •'  p  »•  * 

I  oo 

28  6y 

1  00 

14  34 

1  ot 

5>  57 

2  03 

57  Ip 

2  00 

28  68 

2  0  t 

18  IJr 

3  oo 

85  9 5 

3 

43  02 

3  02 

28  7 o 

4  oo 

114  do 

4  01 

57  & 

4°  3 

38  27 

5  °° 

143  a5 

5  01 

71  70 

5  0  J 

47  83 

•  5  oo 

171  ?o 

6  ©t 

85  04 

6  03 

57  40 

7  oo 

200  j'j 

7  02 

100  38 

7  04 

6d  27 

8  oo 

229  20 

8  02 

114  72 

8  04 

7d  53 

2  ©& 

257 

9  02. 

125)  c6 

9  05 

8d  10 

10  01 

2 Id  50 

10  02 

143  40 

10  06 

9S  67 

20  01 

57  j  00 

2®  05 

286  8a 

»o  1 1 

191  23 

$o  oa 

8jy  5° 

30  07 

43°  20 

30  16 

2  i.  7  °° 

40  0  2 

I «4#  00 

40  10 

573  60 

40  22 

382  67 

5°  °3 

1432  50 

SO  12 

717  00 

jo  28 

478  54 

£o.  04- 

171^  Oo 

6)  14 

8£o  40 

tfo  33 

574  ot 

70  0  + 

2005  50 

70  17 

1003  80 

70  3p 

tt9  68 

80  05 

2252  00 

80  19 

1147 

80  44 

767  34 

90  OS: 
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e  Ufe  of  theft  Tahles  of  the  Snn s  De¬ 
clination* 


Ook  the  Year  on  the  Head  of  the  Table,  and  the 
j  Month  under  it }  and  the  Da  own  along  the  Left 
id  Colum,  and  right  againft  the  Day  in  the  Column 
ropriated  to  the  Month,  you  have  the  Sun’s  Declina- 
\  for  that  Day  at  Noon  under  the  Meridian  of  London . 

E  X  A  M  ?  L  & 

ro  flhd  the  Sun’s  Declination  the  25  th  of/#/y  at.  Noon* 
9  1(584- 

furn  over  the  Table'' till  you  find  the  Year  1684,  then 
<.  downwards  under  the  Month  July*  till  againft  the, 
h  day,  and  there  you’ll  find  1 7  deg.  z  min.  Declinat. 
-th. 

kit  if  you  be  to  the  Eaftward  or  Weftward  of  the 
ridian  of  London ,  you  muft  make  an  allowance  in  the 
Declination,.  according  to  the  following  little  Table 
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T'aolt  to  Reduce  the  Surfs  Declinat 
to  any  other  Meridian. 
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•If  ^Difference  of  Longitude  be  Wefterly,  an< 
Declination  increafing,  the  number  found  in  this 
Table  muff  be  added  to  the  Declination  found  $  but! 
Declination  be  decreafing*  it  muff  be  fubftra&ed  i 
from  *,  and  the  contrary. 

Admit  the  25th  of  Jm,  1684,  you  defire  to  1 
the  Sun’s  Declination  at  105  degr.  Longitude  Eaff 
London. 

.  The  Declination  for  the  2 5  th  of  July  in  the  Meri 


Utlm  is  17  deg.  or- mitt,  a^id  the  daily  difference 
hat  time  is  16  min*  Which  16  min,  looked  in  the 
d  of  the  Table,  cannot  be  found  but  under  the  near- 
hereto,  vi\.  t  ?  min,  and  right  againft  105  deg.  you’ll 
4  min.  which  muft  be  added  to  1%  deg.  o*  min. 
the  turn  1 7  deg.  06  min.  is  the  true  Declination 
t  at  Noon  j  but  if  it  had  been  to$  deg.  Weft  Long. 
Declkutioa  would  have  been.  but  i.6  deg*  58  mm* 


A  Table  of  Amplitudes. 
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PROPOSITIONS 


OF  THE 


fVhat  a  Tear  and  Month  is  •  alfi 
the  Primey  £f>atf  and  Dominical 
£etter* 


A  Common  Year  is  $6^  Days.*  f* 
Leap  Year  is  366  Days. 

A  Month  is  either  Solar,  Lunar,  or 
^  Civile. 


The  Solar  Month  is  the  fpace  of  time  that 
the  Sun  is  in  paffing  a  Sign,  that  is  the  one 
twelfth  part  of  the  Ecliptick,  or  jo  degrees*  „ 
which  is  about  50  days. 


The. 
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The  Civile  Month  is  a  (pace  of  time  moreoF 
lefs,  according  to  the  pleafure  of  the  Magi' 
finite, or  the  Civil  Power,  and  are  in  our  Calen¬ 
der  according  to  this  old  Khime, 

toirt)  Days  hath  September, 

April,  June,  and  November.4 
All  the  reft  have  thirty  oney 
Save  February  alone} 

Which  hath  but  28  in  Common  Years,  and 
29  in  the  Leap  Year. 

The  Lunar'  Month  is  either  Periodical,  or 
Synodical. 

The  Periodi'caf  Month  is  27  days,  7  hours, 
43  minutes,  being  thefpace  of  time  in  which 
jhe  Moon  palling  from  one  point  of  the  Zodiack 
through  the  twelve  Signs,  returns  to  the  lame 
again*. 

The  Synodical  Month  is  about  2.9  days  and 
a  half,  the  fpace  of  time  between  one  Con¬ 
junction  of  the  Sun  and  Moon,  and  another.' 

7^  Pr imfi  or  Golden  Number 

r  1  •  .  •  v  ••  *"•  • 

Is  a  Revolution  of  19  of  our  Civil  Years, 
at  the  end  of  which  time  all  the  Afpefts  of 
the  Sun  and  Moon  fall  on  the  fame  days  of,  the 
Months  they  did  nineteenyears  before. 
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The  Epaft 

Is  a  number  multiplex  of  1 1  days,  which 
the  common  Solar  Year  doth  exceed  the  Lu¬ 
nar  by,  and  is. never  to  exceed  $o,  becaufethe 
Moon’s  Age  is  never  above  3*0. 

1 

The  Dominical  utter 

Is  always  one  of  thefe  feven,  A,  B,  'C,  D, 
E,  F,  G  j  and  doth  /hew  Sunday  in  the  Ca¬ 
lendar  all  the  year  round. 


1.  To  find  the  B/JJextile  or  Leap  rear ,  or  what 
Tear  after  Leap-Tear,  any  Tear  of  the  Lord  pro¬ 
pounded  is. 

Divide  the  Year  of  the  Lord  by  4,  and  if 
nothing  remain,  that  very  Year  is  Leap-Year ; 
but  if  any  thing  remain,  that  will  fhew  what 
year  after  Leap-Tear  it  is,  and  the  Quotient 
gives  the  number  of  Leap-Years  that  have  been 
fmee  the  Birth  of  chrifi. 

The  Year  what  year  after  Leap-Year 

is  it  ?  The  Quotient,  421,  /hews  there  have 
been  411  Leap-Years,  and  that  the  year  ids', 
is  the  fir/1  after  Leap-Year. 


J 
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2.  To  find  ike  Print,  or  Golden  timber, 


Add  i  totheYearof  the  Lord,  and  divide 
Lv  19,  the  remainder  is  the  number  (ought, 
and  the  Quotient  Iheweth  how  many  Revolu¬ 
tions  of  this  number  hath  paffed  lince  the  Birth 

°f  Admif  the  Prime  (or  the  year  168;  were 
te^uired.  1 


19  J  1684(8$ 
152 


12 


the  Prime  is  i  a  •'  and  there  will  have  been 
$8  Revolutions. 


3.  To  find  the  Epttt* 


Multiply  the  Prime  by  u,  and  divide  the 
Product  by  3°>  and  the  Remainder  is  the  E- 

pa&. 


Admit 


‘  '  V  -  • 
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Admit  the  Epa8  for  the  year  170?  be  re* 
fjuired,  f  7 


4.  To  find  the  fee  of  the  Moon. 

■■  ,  •/ 

Add  to  the  day  of  the  Month  the  Epatf, 
and  fo  many  days  mOre  as  are  months  from 
Marsh  to  the  Month  you  are  in,  including 
both  months,  and  if  that  fum  be  under  20, 
that  is  the  age  5  but  if  it  exceed  30,  tak«  a- 
way  30,  and  the  over-plus  is  the  Moon’s  Age, 

This 


30)  i43  (4 
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1 7°j 
1 


n  19  J  1704 
152 


184 

17 1 


Hemaind.  13  The  Prime* 
11 ' 
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"rhis  is  when  tbe  Month  hath- 31  days  *  but 
if  the  Month  has  but  30  days,  you  mult  take 

The  fifth  of  D eember,  1 6  8  o  I  defire  to  know 
'the  Moon’s  Age. 


168  ^ 


1 9)  1 63 1  (88 
1 6 


9  The  Prime. 
11 


\ 


•jo  ;  99  ( i 

9  Epaft. 

10  Number  of  Mon. 
$  Days. 

.2.4  The  Moon’s  Age. 


5.  *lo  find  the  Time  of  the  Moons  Southing . 

Multiply  the  Moon’s  Age  by  4,  dividing  the 
Product  by  the  Quotient  gives  the  hours, 
and  the  Remainder  multiplied  by  12,  the  mi¬ 
nutes  over.  But  if  fhe  be  above  15  days  old, 
caraway  15,  and  take  the  Remainder  to  work 
with. 


The 
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the  time  of  the  Moon’s  Southing  is  required 
okr ,  17,  1684. 

1684 

1 


1 9  )  1685  (  88 

16 


I  $  The  Prime. 

II 


15 


80)143  (  4 


1 3  The  Epaft. 

8  Months. 

_ _ 17 _ Days. 

48~~~ 

_ 3°  _ _ 

18  Overplus. 

1? 

l  Kem. 

_  4„  _ _ _ 

5)  12  £  2  h.  24  min.  - 
2 

12 

24 

H  So 
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So  that  the  time  of  Southing  is  twenty  foi 
minutes  after  four  of  the  clock. 

The  rcafon  why  you  multiply  by  4,  and  d 
vide  by  y,  is  becaufe  the  Moon  culminates  l 
4  of  an  hour  every  night  later  than  tl 
night  before. 

Note,  that  between  the  New  and  the  Fi 
the  Moon  comes  to  the  South  in  the  Evenir 
but  after  the  Full,  in  the  Morning. 

To  find  the  Time  of  High-Water. 

Look  the  Moon’s  Age  in  the  firft  column 
this  little  Table,  and  the  number  right  agai 
irin  the  fecond,  being  added  to  the  hour 
High  Water  on  the  Change-day,  the  fum 
the  exa&  time  of  High-Water  at  the  place  a 


time  propofed. 

Admit  the  Time  of  High-Water  at  Lnnd 
Bridge  be  required  for  June  25,  1681,. I  find 
the  former  direction  the  Moon’s  Age  for 
propofed  time  to  be  which  loojj 

in  thisfmall  Table,  under  it’s  Title,  Moc 
Age,  right  againfl  it  in  the  other  column  is 
to  which  I  add  5  hours,  becauf 
S.W.  Moon,  or  at  three  of  the  clock  it’s  for 
to  befaigh  Water  here  on  the  Change,  or  F 
and  the  fum  .  •  is  the  true  time  of  H 

Water,  June  25,  1682,  the  time  propofed. 
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The  Tyde  Table. 


Moon’s  Age. 

Tyde. 

Days. 

V 

H. 

M. 

i  - - 

1 6 

00 

43 

2  - 

17 

01 

2o 

3 

1 8 

01 

52 

19 

02 

22 

5 

20 

02 

5* 

6  - -* 

21 

05 

26 

7 

21 

°4 

07 

8  - - 

23 

04 

V>5 

9 

24 

o§ 

50 

io  - - 

25 

06 

$3 

n  - 

2  6 

°7 

$9 

12  - * 

17 

09 

04 

13 

28 

io 

08 

14 

29 

1 1 

0$ 

I5- 

3° 

12 

00 

• 

H 
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The  Moon  being  1 1  days  old,  till  what 
the  dock  fhall  it  flow  at  Flujbing ,  where  a  f 
by  E.  and  S.  by  W.  Moon  makes  a  Full  $ 
on  the  Change-day  ? 

The  ii  days  looked  in  the  Table  gives  7 
$9  min.  to  which  oh.  45  min.  the  time  att 
bured  to  the  N.  by  E.  Point  being  added,  t 
fum  8  h.  44  min.  is  the  true  time  of  High-W 
ter  at  F lk[hing,  always  when  the  Moon  is 
days  old. 


7.  To  find  the  Dominical,  or  Sunday-Utter. 


To  the  year  add  it’s  fourth  parr  and  4,  di 
ding  the  fum  by  7,  the  remainder  of  this  • 
vifion  taken  from  7,  and  the  reft  fhews  f 
Dominical  Letter,  that  is,  if  7  remain  Gist 
Letter :  if  1,  A  .*  2 ,  B:  3,  C,  &c. 

Tn  the  Leap-Year  there  are  two  Lett 
ufed  :  the  one  found  by  this  Rule  ferves  fr 
S.  Matthias  to  the  laft  of  December:  but  < 
Letter  preceding  is  ufed  from  the  firft  of  J 
to  S.  Matthias  day. 
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dmic  the  Dominical  Letter  be  requir  ed  for 
year  1680. 

4  )  1680 
420 

5  4  7 


7  )  2ro4 

$00 


'he  remaining  4  after  the 
ig  taken  from  7,  leaves  3, 
the  Sunday  Letter ,  but 
p-  Year  ,  this  will  ferv-e 
4>ias  day  ;  2nd  from  Jan. 
s,  D  mull  be  the  Letter. 

<lote  that  the  Epaft  changeth  always  the 
:  of  March  ,  but  the  Dominical  Letter  and 
me  the  firfi-of  Jan*. 


divifion  by  7, 
which  gives  Q 
confidermg  ifs 
but  from  St. 
I,  till  S.  Mat- 


Jo  find  on  what  day  of  the  the  ff»f. 
March  in  any  year  propofd  fall  fall*. 

Lo  the  year  add  it's  fourth  parr  and  2,  til¬ 
ing  the  fum  by  7,  the  remainder  of  this 
j  (ion  gives  the  number  of  the  day  of  the 
pk  :  as  if  1  remains, it’s  Sunday  ;  if  z  ,  Mon- 
jy,  &c. 

H  5 


EXAMPLE* 
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E  X  ASM  P  L  E. 

Tf  I  would  know  what  day  of  the  Week  t 
firfl  of  March  (hall  be  this  year  i6$o, 

>  4}  i£8o 

420 

2 


7)  2.102 
300 

Rem.  Which  2  gives  Monday. 


A  Tab! 
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Table  of  the  Movable  Feafts 


P2 

h 

94 

I" 


Shro. 

Su. 

Eaft.  Stf?  j. 

Alee  day.^Whk. 

Su, 

Febr. 

i? 

Apri. 

1 

3  | 

A/iy 

1 

1  2  May 

22 

Febr. 

26  | 

Apri. 

16 

Ma  y 

25. 

//i  ^ 

4 

Feb r. 

18 

Apr. 

8 ! 

May 

1  7  May 

27 

Febr. 

10 

May. 

5° ; 

May 

8  A)Ay 

18 

Mar. 

1 

Apri. 

19 ! 

! 

May . 

18 

! 

June 

7 

Febr. 

14 

Apri . 

, 

j  May 

13  May 

23 

Febr . 

& 

Afar. 

17 

1  May 

5 

May 

15 

Febr . 

26 

Apri. 

15 

J  May 

2  4  June 

•  3 

Febr . 

10 

mar. 

3* 

\ma  y 

y'May 

19 

Mir. 

2 

1  Apri. 

20 

May 

2  9  y 

S 

Fibr.  2 1  Apr.  12 
Febr.  7  Afar.  2  7 
Febr.  16  \Ap‘i,  i<> 
Febr.  18  Ujm.  8 
Febr.  3  IMzr.*  24 


.  2 1 

May 
May  z  5 
Afay  1 7 
Afo_y  2 


May  51 
5  A/jy  1  S 
June  4 
Afay  27 
May  1 1 


'  11 


r 


i  VI 


I 


I  ' 
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till  the  Year  J710. 


Shro. 

S  x 

Febr. 

23 

Febr. 

i4 

Mar. 

6 

Febr. 

*9 

Febr. 

11 

Mar. 

2 

Febr. 

15 

Febr. 

7 

Febr. 

27 

Febr. 

18 

Febr. 

5 

Febr. 

23 

Febr. 

Mar. 

6 

Febr. 

1 9 

Eaft.Sun.  'Afce.day 


May 

May 


Ayr  l,  12 
Apri.  04  d 
Apri.  2  June 
Apri .  9  'May 

11  j  Mar.  31  ^  May 


Apri.  10  May 
Apri .  5  'May 

Mar.  28  ' May 
Apri.  16  | Mcy 
Apri.  8  May 


Mar.  24  May 
Apri.  1 3  May 
Apri.  4  'May 
Apri.  z  June 
Apri.  <?  May 


Whit-S; 


May  3 
May  2 
June  1 
May  ■  2 
May  1 


June 

May 

May 

June 

May 


May 

June 

May 

June 

May 


RemarkabI 
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lemarkable  Days. 


nty 


February  14'. 
April  23.. 


f. 


:umcifm ,  or  New-years  day.  fan:  T 

Iplphany ,  or  Twelfth -day.  fan.  6 

(ion  of  S.  Paul.  fan.  2? 

lorn  of  King  chirks ‘I.  fan .  3® 

tion  of  the  Virgin  Mary ,  or  Candlemas - 

Febr.  2 

bias.  Febr.  24 

y„  2  $ 

Evang.  2  f 

p  and  j/'afab,  or  May- day.  May  1 

id  Return  of  King  Charles  II.  May  29; 

has  Apoflle.  June  1 1 

wr»  or  S.  John  Baptift.  June  24. 

ApofUe.  June  29, 

s  Apoftle.  July  if, 

domw  Apoflle.  Auguft  24 

-  5  S. 


1 
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S.  Matthew  Apoflle.  September  i 

Michaelmas,  or  S,  Michael  the  Archangel.  Se\ 

temher  2 

S  Ln\e  Evang. 

S.  Simon  and  Jude . 

All  Saints . 

Powder-Treafon 
S.  Andrew  Apoflle.. 

S.  Thomas  Apoflle. 

Chriftmas-Day. 

S.  Stephen,  Proto-Martyr. 

S.  John  Evangelift. 

Innocents, 


October  ij 
October  2 
November 
Nov, 
N&vtm.  ^ 
December  2 
Decern,  2 
Dec.  2,! 
Decern,  i' 
Dec.  ii 


Note  that  S.  Matthias -day  is  on  February  2  <  it 
the  Leap-Years.  1  55 


To  find  the  Moon  s  Defiance  from  tht 

Bun. 


her  by  4^  dividing  the  pro¬ 
duct  by  iq,  and  the  Quotient  will  b« 
the  figns  that  the  Moon  is  diflant  from  the  Sun 
then  the  remainder  multiplied  by  2  will  gm 
the  degrees  of  that  fign. 


EXAMPLE 


fhe  "fitter  to  Navigation;  6^- 

her  diftance  from  the  Sun  be  required. 
•ifl  2$,  1684. 


1 9)  1685  c 

152 

165 

“*■*  ' 

152 

- • 

15 

The  Prime. 

II 

— — — - - 

*3 

-  •  , 

1 3 

t 

k -  " 

3°  )  I43  f4 

XT. 

The  Epatt. 

6 

Months. 

2? 

f 

Days. 

54 

The  Sum. 

3° 

Subtr. 

♦ 

24 

The  Moon’s  Age. 

4 

.. - - - — - - — 

i*o  )  9*6  That  is  9  h.  18  min.  the-* 
pon’s  diftance  from  the  Sun. 


According. 
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According  to  this  diftance  is  the  variatic 
of  her  Phafes :  for  fhe  being  a  round  opa 
globous  body,  and  having  always  thac  Hem 
Iphere  of  her  that  beholdeth  the  Sun  inligh 
ned,  fhe  muff  of  neceflicy,  as  fhe  moves  rour 
the  earth,  changing  her  fnuation  borh  in  r 
fpeft  of  the  Sun  and  us,  have  a  different  a| 
pearance  by  turning  more  or  lefs  of  the  ilium 
nated  Hemifphere  towards  us. 

Her  Phafes  are  wont  to  be  counted  fou 
according  to  her  fourfold  Afped,  the  Got 
jundion  being  efleemcd  none, feeing  her  inligh 
tened  hglf  is  then,  wholly  turned  from  us 
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About  rhe  third  day  after  the  Conjun&io*!,, 
fhe  emerges  ia  the  Evening  out  of  the  Sun’s 
Rays,  and  turns  a  fmall  part  of  her  illumina¬ 
ted  fide  towards  us ,  beginning  to  appear 
fharply  horned,  her  horns  looking  backward*, 
and  tending  towards  rhe  Eafl:  fornote,  that: 
while  fhe  increafeth  in  light,  Ihe  followeth  the 
Sun,  and  fhineth  after  Sun-fet,  her  inlightened 
part  looking  into  the  Weft  j  but  decreafing 
Hie  goeth  before  the  Sun,  and  fhineth  before 
his  Rifing,  her  illuminated  part  looking  into 
the  Eaft.  And  when  fhe  comes  to  make  about 
a  Sextile  Afpeft  with  -the  Sun,  that  is,  about 
two  figns  from  the  Sun,  is  her  firfi  face,  called; 
Horned.  She  makes  her  fecond  Phafe  about 
the  feventh  or  eighth  day  of  her  age,  being, 
then  about  90  degrees,  or  at  a  fquare  to  the. 
Sun,  appearing  half  inlightened,  or  bife&ed. 
Afterward  coming  to  her  Trine  with  the  Sun,, 
fhe  appears  Gibbous,  turn’d  or  fwelled,  which 
is  her  third  Phafe.  Her  fourth  is,  when  in  Op¬ 
position  to  the  Sun,  fhe  appears  wholly  illumi¬ 
nated,  and  is  called  her  Full.  She  makes  the 
like  Phates  in  her  decreafe,  but  in  a  retrograde 
order. 
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An  Univer&l  Almanack. 


Mar. 

Nov. 

Aug 

May. 

Jan. 

oa. 

-  ■ 

April 

July- 

Sept.^ 

Dec. 

June. , 
Febr. 

1 

> 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

*3 

*4 

1 6 

W 

18 

19 

20 

21 

22 

13 

24 

2> 

26 

27 

28 

29 

t 

30 

31  j 

On  the  fame  day  of  the  Week  the  firfl  of 
March  falls  on,  will  the  firft  of  February  and 
November  fall }  and  the  feveral  days  of  the  fe— 
veral  Months  as  in  that. 

The  life  of  this  Almanack* 

2.  Any  Day  ,  of  the  Wee\  in  any  Month  or  Year 
being  gi  ven  to  know  what  Day  of  the  Month  * 
it  is. 

As  admit  I  would  know  what  day  of  the- 

Month  i 
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Month  the  firft  Thursday  in  Afrit,  x68’o  , 
fhould  be. 

By  the  lad:  Fropofition  I  find  the  firft  of 
March  ro  be  Monday.  Now  looking  in  the  Al¬ 
manack  £  at  the  head  thereof  J  for  the  Month 
April,  under  it  I  find  thefe  numbers,  j,  12, 

19, 26,  which  denote  the  fifth,  twelfth,  nine¬ 
teenth  and  twenty  fixth  days  of  Apyil,  to  be 
Mondays,  the  fame  with  the  firft  of  March  j 
then  the  fifth  day  being  Monday,  Thurfdays 
muft  be  the  firft  and  eighth  of  April. 

2.  Let  it  be  required  to  find  what  day  of  the 
imfi  the  twenty  fijth  of  July  will  be  in  the 
Tear,  1680. 

1  <  / 

The  firft  of  March  will  be  Monday ,  there¬ 
fore  the  fifth,  twelfth,  nineteenth  and  twenty 
fixth  days  of  July  will  be  Mondays :  then  the 
twenty  fixth  being  Monday,  the  twenty  fifth, 
muft  be  Sunday. 

I  '  '  -T*  ' 

To 

- — —  ■  - "  •  . 

I  •■■■,--  > 

I  ..  .  ■ 

Betwixt  this  Pag e,  folio  70, 2nd  folio  7  r, 
place  the  Cut  belonging  to  Secants 
and  Tangents,  &c, , 
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To  make  the  Lines  of  Chords ,  Natural 

Sines ,  Tangents,  Secants ,  Semitan¬ 
gents  ,  Rnmbs ,  Hours  and  Aiinutes 
Lonntude. 

1 

i,T^\Efcribe  a  Circle,  as  iDEF,  and 
quarter  it  with  the  two  Diameters, 
AE ,  DF  at  right  Angles  one  to  the  other. 

2.  Divide  the  Arch  D  E  int®  nine  equal 
parts,  and  fetting  one  foot  of  the  Compares  in 
£,  transfer  the  divifions  of  the  Arch,  marked 
10,  20,  &c.  to  the  ftrait  Line  E  D,  fo  is  E  D 
a  Line  of  Chords  for  every  ten  degrees ;  the 
fingle  degree  may  be  divided  by  guefs. 

3.  Through  the  divifions  10,  20,  &c.  draw 
Parallels  to  c,  D,  which  will  divide  C  E  into  a 
Line  of  Sines. 

4.  On  E  raife  E  G  perpendicular  to  CF,  and 
la}ing  a  Rular  over  c,  and  the  Points  10,  20, 
30,  &c.  draw  the  Lines  10,  10,  20,20,  &c.  fo 
is  E.  G.  a  Line  of  whole  Tangents. 

5.  Setting  one  foot  on  C,  extend  the  other 
to  the  feveral  grad,  of  the  Tangent-Line  E  G, 
and  deferibe  the  Arches  10,  10  >  20,  20,  &c. 
which  makes  the  LineC,  D,  H,a  Line  of  Secants. 

6.  Laying  a  Rular  over  A,  and  the  gr.  io, 
20, 30,  &c.  of  the  Arcli  E  D,  mark  the  Line 
C  Dy  which  becomes  a  Line  of  Semitangents. 

CBAP. 
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C  H  A  P.  I. 

NAVIGATJ  ON 

ie  achcth  and  dewonflrateih-  how 

cient  Ship  may  he  conducted  the  ftort - 
eft  way,  and  in 'the.  fhorteft  time  be¬ 
tween  any  places  affixed-  in  Pafjages 
Navigable . 

The  Viviflon  of  Navigation  according  to  the 

Voyage. 

jFthe  places  aligned  be  at  no  great  difhr.ce, 
but  fo  that  a  Ship  may  fail  in  fight  of  Land, 
or  within  Soundings  between  them,  then  it  ifr 
called  a  Coxfling. 

Coajiing.  . 

For  the  performance  of  which  there  areufed 
only  the  Compais  and  Lead ,  or  Sounding 

Line ; 
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Line:  fuch  are  the  Voyage? on  the  Narrow,  or 
Britifh  Seas,  between  England,  Holland  and 
France  j  alfo  all  about  the  Ealticl^Se as,  and  in¬ 
deed  thofe  in  the  Mediterranean  are  little 
other. 


Navigation  Proper. 


But  if  the  Voyage  be  to  be  performed  in  a 
vaft  Ocean,  where  all  that’s  vjfible  for  many 
days,  nay  weeks  together  is  nil  nift  pontns  (dr* 
eether ,  then  it  may  be  called  Navigation  Proper, 
and  requires  not  only  the  Lead- Line,  and  or¬ 
dinary  Compafs,  but  Azimuth  Co mpafs,  Charts, 
Log-board,  and  half  minute  Glafs,  with  In- 
ftruments  for  cceleflial  ©bfervation  *,  as  the 
Quadrant  and  Fore-ftaff,  &c.  and  the  Naviga¬ 
tor  muff  be  able  by  thefe  to  find  at  any  time  in 
what  place  the  Ship  is,  which  is  done  by  com¬ 
paring  it  with  any  known  place,  that  is,  how 
much  the  fame  known  place  is  ficutate  from 
the  fhip,  either  towards  the  North  or  South, 
which  is  called  the  difference  of  Latitude,  or 
towards  the  Eaft  cr  Weft,  which,  if  in  proper 
degrees ,  is  called  the  difference  of  Lon¬ 
gitude. 

To  find  which  place  of  the  fhip,  how  far 
(he  hath  failed,  and  confequendy  how  far  (he 
hath  to  fail,  and  which  way,  or  upon  what 
courfe,  &c.  you  have  thefe  things  given,  or  at 
molt  times  to  be  attained  )  the  Latitude  both 

of 
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of  the  place  wherein  fhe  is,  and  whence  fhefet 
fail ,  as  alfo  that  of  the  place  fhe  intends 
for.  Secondly  her  courfe  which  is  given- 
by*  the  Com  pa  fs :  and  thirdly,  the  account  of 
the  fhips  way  attained  by  the  Log.  Haw  to 
ftate  and  order  thefe  things  given  to  produce 
thofe  required  lhall  in  the  next  Chapter  be 
fhewed. 


Definitions* 

*  jT 

Latitude  is  the  di fiance  cf  a  Ship  or  Place 
from  the  Equinoctial,  either  North  or  Soutlr, 
and  is  counted  on  the  Meridian. 

And  note,  that  if  a  fhip  fail  towards  the 
Pole,  fhe  iS'faid  to  Knife  the  Dolt  *,  but  if  fhe 
fail  from  the  Pole,  or  towards  the  Equinocti¬ 
al,  fhe’s  Laid  to  Deprejs  the  Pole . 

Longitude  is  the  difiance  of  a  fhip  or  place, 
Eaflor  Weft  from  another  counted  in  proper 
degrees  :  but  if  in  Leagues,  or  Miles,  or  De¬ 
grees  of  the  Meridian,  and  not  in  thofe  proper 
to  the  Parallel  of  Latitude  ,  it’s  commonly 
called  Departure,  Separation,  Eafting>  or 
We  fling,  &c. 


The  Courfe  is  that  point  of  theCompafs,  or 
Coaft  of  the  Horizon  on  which  the  fhip  is  to 
be  fleered  from  place  to  place  $  or  rarher  the 
Angle  between  the  Rumb  Line  and  the  Me¬ 
ridian. 

A  Rumb  is  one  Point  of  the  Cornpafs,  or 

eleven- 
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eleven  degrees  and  a  quarter,  vi\,  the  one 
thirty  two  parts  of  the  Circumference  of  the 
Horizon,  or  Compafs-Card:  which  is  the  Re- 
prefemativeof  the  Horizon. 

A.  Rumb  Line  is  a  Line  deferibed  by  the 
fhips  motion  on  the  furface  of  the  Sea,  fleered 
by  the  Compafs,  making  equal  Angles  with  e- 
verv  Meridian. 

The  Rumb  isthe  fame  with  theCourfe,  vi-^, 
the  Angle  between  the  Rumb  Line  and  Meri¬ 
dian,  only  the  one  is  a  Portuguefe,  and  the 
other  an  Englifh  W ord. 

*  *■  .**  i  '■  f  j '  -  •  *  * 

-  •  v-  •  ■  V  A 

'  '7;\  1 

,  * 

> 


\  '  :  *  '  ’  • 


The 
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The  Compafs  Card  with  its  Rumbs  or 
Points. 


— 


Toe  Dijlance  of  the  Rumbs ,  or  Points  from  th 
Meridian . 

North.  P. 


Nor  h  | 

South. 

D.  M. 

N  by  E 

S  by  E 

2  49 

5  38 

8  20 

Tl  r$  S 

NNE 
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i<5  53 
ip  41 

£2.  JO 

NEby  N. 

SEbyS 

25  ip 

:8  8 
30  36 

38  _  4*5  S 
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NE 

SS 

36  s4 

39  23 
42  1. 

45  0 

ME  by  E 

SE  bv  E 

47  49 

5°  37 

53  z6 
56  15 

ENE 

ESE 

59  04 

61  52 

^4  41 

£7  to 
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E  by  S 

70  IP 
73  °7 

‘75  56 
J78  53 
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Navigation  or  Sailing  ,  in  refpeCt  of  the 
Rumb  or  Point  failed  on,  is  aptly  divided  ip.to 
Right  and  Oblique. 

Right  Sailing. 

Right  Sailing  is,  when  the  Voyage  is  per¬ 
formed  on  home  of  the  four  Cardinal  Points, 
that  is,  North,  South,' Eaft  or  Weft.  . 

If  a  Ship  fail  under  a  Meridian,  that  is,  on 
the  North  or  South  Points,  ftlevarieth  not  the 
Longitude  at  all,  but  only  changeth  the  Lati¬ 
tude  ,  and  that  juft  fo  much  as  the  number  of 
degrees  fhe  has  failed. 

If  a  (hip  fail  under  the  Equinoctial  upon 
the  very  Eaft  or  Weft  Points-,  (he  altereth  not 
her  Latitude  at  all  ;  but  only  changeth  the 
Longitude,  and  that  juft  fo  much  as  the  num¬ 
ber  of  degrees  fhe  hath  run. 

If  a  (hip  fail  direCtly  Eaft  or  Weft  under 
any  Parallel,  (he  there  alfo  altereth  not  her  La¬ 
titude,  but  only  the  Longitude  ;  yet  not  ac-~ 
cording  to  the  number  of  degrees  of  a  Great 
Circle  (he  hath  failed,  asunder  die  Equinoctial  .* 
but  more  than  fo  many  according  as  the  Pa¬ 
rallel  is  remoter  from  the  Equinoctial  towards 
the  Pole:  for  thelefsany  Parallel  is,  the  great¬ 
er  is  the  difference  of  Longitude  in  failing  fo 
many  degrees  of  a  Great  Circle. 

Oblique 


Oblique  Sailing. 


Oblique,  Sailing  is  when  the  fhip  runneth  up¬ 
on  fome  Rumb  between  any  of  the  four  cardi¬ 
nal  Points,  making  an  Oblique  Angle  with  the 
Meridian  ;  and  then  file  changeth  continually 
both  Latitude  and  Longitude.  , 

The  Divifion  of  Navigation  according  to  the 
Chart.  > 


There  be  three  kinds  of  Oblique  Sailing,  or 
rather  methods  of  protrading  the  way,  and 
pricking  down  the  place  of  the  fhip. 


Vlain  Sailing . 


Thefirft  is  called  Plain  Sailing,  manifeffing 
all  the  varieties  of  the  fhips  morion  on  a  Plain, 
where  all  the  Meridians  are  made  parallel,  and 
the  Parallels  at  right  Ang'es  to  the  Meridians, 
and  the  degrees  of  each  Parallel  equal  to  thofe 
of  the  Equ.  Which  tho  notorioufly  falfe  in  it 
felf,  fuppofing  the  Earth  and  Sea  to  be  a  plain 
flat,  and  each  parallel  equal  to  the  Equator, 
yet  by  breaking  a  long  Voyage  into  many  fhort 
ones,  a  Voyage  may  pretty  well  be  performed 
thereby,  near  the  fame  Meridian. 


Mu  eat  oft 
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Mercator's  Sailing. 

rhe  fccond  is  called  Mercator' s,  or  more 
[y  might's  Sailing,  or  failing  by  might' s 
irt,  which  demonftrateth  alio  on  a  Plain 
motion  of  the  Ship,  upon  any  courfe  af« 
led  true  in  Longitude,  Latitude  and  Di¬ 
ice,  the  Meridians  being  alfo  parallel,  and 
Parallels  of  Latitude  ftrait  Lines. 

Gnat-Circles  ailing. 

rhe  third  is  Great-Circle-Sailing,  which 
cheth  how  upon,  or  by  a  great  Circle,  paf- 
>  through  any  two  places  afligned,  the  fhip 
1  be  conducted  by  a  skillful  Seaman :  and 
1  is  the  fhorteft  way  between  place  and 
:e  that  may  be. 

'he  Operation  of  all  which  three  kinds  fhall 
hewed  by  Delineations,  or  Geometrically  5 
Computation,  or  Arithmetically  5  and  Me- 
nically  or  Inftrumentally.  If  the  ufe  of  a 
e  of  Chords  may  be  admitted  l'n  Geometry . 


I 


CHAP. 
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CHAP  II- 

Tlain  Sailing. 

FOr  Methods  fake  make  always  the  fore  p 
of  the  Book,  Slate,  or  whatever  clfe  y 
draw  ,  or  work  upon,  the  North  part,  t: 
aeareft  to  you  the  South,  then  will  that  part 
wards  the  Right  Hand  be  the  Eaft,  and  that 
wards  the  Left  Hand  the  Weft,  and  imag 
that  by  the  Rumb  Line,  Meridian,  and  Para 
of  Latitude  will  always  be  formed  a  right ; 
g]|^l  Triangle,  as  the  Triangle  B,  A,  C,  ri 


angled  at  A,  (  for  fo  (hall  the  right  AngJ 
always  marked  throughout  the  work;  ;  I 
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:hat  part  of  the  Meridian,  or  North  and 
ith  Line  contained  between  A  and  C  the 
ference  of  Latitude,  the  fide  B  A  the  De~ 
ture,  B  C  the  diftarice  failed,  the  Angle  C 
Xourfe,  and  the  Angle  B  theCompl. 
reof.  Any  two  of  which  with  the  right 
gle'being  given,  the  Triangle  may  be  pro¬ 
ved,  and  the  other  three  parts  found*,  asi$ 
following  Examples. 


C  A  S  E  I. 

Courfe  and  Dijlance  given  to  find  the  Differ  me 
ff  Latitude  and  Departure, 

Admit  a  fhip  from  the  Latitude  fifty  de- 
res,  ten  minutes  North,  fail  S.S.W.  43-5- 
les,  and  you  require  the  Latitude  (lie’s  in* 
i  her  departure  from  the  Meridian. 


i  "  - 

§l  ihe  Tutor  to  Navigation. 

r ' 

-  ,  .  -  \rv 

"i  0  N  .  *  •  ,•  >¥ 

Geometry. 

Firft  draw  the  North  and  South  Line  A 


and  taking  with  the  Compares  fixty  degr 
from  the  Line  of  Chords,  fet  (  becaufe 
fails  Southward;  one  foot  in  fome  point 
wards  the  North  on  the  faid  Line  A  C,  a: 
C,  and  defer ibe  the  Arch  D  E,  and  lay  the 
on  the  Courfe  two  points,  or  twenty  two 
rrees  thirty  minutes  from  EtoD,  and  di 
;  B.  Secondly ,  taking  the  given  diftai 
vg-^  from  the  Line  of  equal  parts,  lay  it 
he  Rumb  Line  C  B,  from  C  to  B.  Lai 
from  B  fet  fall  the  perpendicular  B  A,  wh 
includes  the  Triangle  BAG,  whofe  requi 
parts  B  A  and  A  C  being  taken  one  after 
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ler  between  the  Compafies  jnay  be  me  a  furcd* 
applying  to  the  Scale. 

* 

Arithmetic 

* 

Say  as  the  Radius  10 
to  the  d  I  fiance  run!  tfg 

C  48*5  miles - j  )/  + 

is  the  Sine  of  the  1  g2g 
iurfe  z2  deg.  30  m.  Jyo  ' 


11,268582 

>  the  departure  18*5$ 

hich  in  this  Example  is  Welling. 

Then  again, 

ithe  Radius - to 

to  thediflance  B  C,  48*5-1, 68574* 
r  is  the  Cofine  of  the  ')  ,  . 

mrfe  67  deg.  30  min.  S9'9  5  ’ 


11,651357 

)  the  difference  of  Latitude  C  A. 44*8. 
hich  becaufe  fhe  failed  towards  the  Equator, 
u  mu  ft  fubfiraft  from  the  Latitude  fhe  fee 
prr, .  vi%.  50  degrees,  10  minutes,  and  'the 
jfmaindtr  49  deg.  2  5  minutes  is  the  Latitude 
je’s  arrived  in.  If  C  A  had  been  more  than! 
t,  you  mufl  have  divided  by  60. 

By  this  Canon  was  the  Table,  beginning 
ge  made  j  and  by  that  Table  may  this 
I  3  Propoficion 
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^ropofirion  be  readily  worked  ,  for  by  loo 
mg  the  Courfe  on  the  head,  and  the  diftan 
down  the  Left  Hand  Column  in  the  comm< 
Angle  is  the  difference  of  Latitude  and  I 
parture  tinder  their  re fpeftive  Titles.  If  t 
Courfe  be  above  four  Points,  look  it  at  t 
bottom,  and  if  the  diflance  be  too  big  to 
found  in  the  Table  at  once,  take  it  at  feve 
times. 


N 


Ujlmntnt  by  Gunter's  Seals. 


Set  one  foot  of  the  Compares  in  the  Radi 
©rSine  of  90  degrees,  and  extend  the  other 
two  points  on  the  Sine  Point  Line,  or  on 
deg.  50  min.  of  the  Sines :  Then  keeping  tl 
extent,  fet  one  foot  in  48"  $  of  the  Line 
N  jmbers,  and  turning  the  ether  backwar 
that  way  you  did  turn  it  from  the  f 
term  the  Radius,  to  the-third  two  Points;  s 
the  other  foot  will  fall  on  18*6  the  departi 
as  before.  Again  fee  one  foot  in  the  Radi 
and  extend  the  other  to  fix  points  f  whic 
the  Com  pi.  of  two  Points,  the  Courfe.)  tl 
keeping  that  extent,  fet  one  foot  in  48^  of 
Line  of  Numbers,  and  turning  the  other  f 
back  it  will  fall  on  44*8,  the  difference  of  I 


as  above. 

■Which  difference  of  Latitude  and 
parture  being  found  by  the  eftimate 
ihnee  from  the  Log  ,  which  by  m 

accid< 
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ridents  is  viciated,  as  by  the  Wind  and  Seas 
len  high,  throwing  it  after  the  Ship  ,  or 
rrentSj  &c.  is  naught,  and  not  to  be  relyed 
,  but  as  Toon  as  the  Sun  or  Stars  appear, 
;  Latitude  ought  to  be  obferved  by  the  Rules 
lowing  towards  the  end  of  this  Treatife, 
lich  if  found  didering  from  what  ft  was  made 
the  former  way,  called  Dead  Reckoning, 
ru  muff  take  the  difference  of  this  laft  obferv- 
Latitude,.  and  the  Latitude  you  departed 
)tn  ,  and  with  this  true  difference  of  La  ti¬ 
de,  and  the  Courfe  by  the  following  Pro- 
>ficion  find  the  Departure  and  Difiance, 


CASE  II. 

)e  Courfe  and  Difference  of  Latitude  king  given 
to  find  the  Departure  and  Di [lance* 

Admit  a  fhip  fail  from  Latitude  48  degrees^ 
0  minutes  North,  S.SE.  a  quarter  Eafterly, 
11  (he  be  in  Latitude  47  deg.  11  min.  and  the 
leparture.and  Difiance  failed  be  required. 


I  4 


Geometry 
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Gtmttry. 

Firft,  draw  the  North  and  South  Line  C 
and  fubftrafUng  the  Latitudes  one  from  the 
ther,  take  69  miles,  their  difference,  and 
from  C  to  A,  making  the  point  C  towards  t 

Lat.  48  deg;  30  ffi 


Lat.  47  deg^  nm. 

Upper,  or  North  End  of  the  Line,  and  1 
A,  raife  the  Perpendicular  B  A. 

Laftly,  taking  the  Radius,  and  fettingo 
foot  in  C,  with  the  other  defcribe  the  Ar 
D  E,  and  lay  thereon  two  Points  and  a  quart 
or  twenty  five  degrees,  nineteen  minutes  frc 
E  to  D,  and  draw  C  D,  which  completes  t 

Trian^ 


Jay,  as  the  Cofine  of  the"^) 
irfe  five^  Points,  three  ^9,956148 
iters, 

to  the  difference  of  Lat. 

miles.  — — - 

is  the  Radius 

11,838849 

.the di fiance  failed  CB  ^  Sg.770i 

fhen,  as  the  Radius  10,000000 

0  the  diRance  fail’d  C  B 

is  the  Sine  of  the  Courfe. 

)  Points  and  a  quajrcerof  ^>9,631059 
Angle  C' 

the  Departure  A  B 
6  miles. 

8y  this  Canon  was  the  feqond  Traverfe  Ta-' 
calculated  •,  and  by  that  Table  may  tilts' 
tpofitian  be  anfwered  by  infpe&ion  :  for.  by 
king  the  CourCe  on  the  Head,  and,  the  d’ff 

I  \  ferenci: 
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ference  of  Latitude  down  the  left  Column 
the  common  Angle  you  have  the  Departure. 

*  Jnftrument. 

Set  one  Toot  of  the  Com  pa (Tes  on  the  S. 
Line,  in  five  Points  and  three  quarters,  t 
comp!,  of  the  Courfe  •,  and  extend  the  oti 
to  the  Radius;  then  keeping  the  Compares 
the  fame  extent,  fet  one  foot  in  6 9,  thed 
ference  of  Latitude  on  the  Line  of  Numbe 
and  turn  the  other  forward,  and  it  will  fall  1 
7 5-3  the  Difiance  run. 

Then  fet  one  foot  in  the  Radius,  and  extei 
the  other  to  two  Points  and  a  quarter  ;  th 
keeping  the  Compares  at  the  extent,  fet  0 
foot  in  the  difiance  failed,  and  turn  the  oth 
back  £  becaufe  it  was  turned  back  before  frc 
the  Radius  to  two  Points  and  a  quarter,  and 
will  fall  on  32*6  the  Departure. 

If  having  no  caufe  to  fufped:  the  diftancef 
the  former,  or  any  othgr  rcafons,  and  are. 
fured  in  your  felf  of  having  made  a  good  ef 
mate  thereof :  but  mifiruft  the  care  or  skill 
the  Helmfman,  that  he  haslet  her  yaw  and  f; 
off,  or  that  you  have  neglected  the  Variati© 
then  with  the  true  difference  of  Latitude,  ai 
the  diftance  by  the  following  Propofmon,  fii 
the  Courle  and  Departure. 
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CASE  III. 

Difference  ef  Latitude  and  Distance  failed 
ivtn ,  to  find  the  Courfe  and  Departure. 

tdmic  a  fhip  fail  from  Latitude  forty  two  « 
rees,  fifteen  minutes  North,  on  fome  point 
veen  the  North  and  Weft  eighty  eight 
:s,  and  then  finds  her  felf  in  Latitude,  forty 
?e  degrees,  thirty  minutes :  what  is  her . 
irfc  and  Departure  ? 


&jmm% 
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Geometry. 

Having  drawn  the  Meridian  Line  A 
prick  the  difference  of  Latitude  feventy  I 
miles  from  C  to  A  3  and  on  the  Point  A  r; 
the  Perpendicular  B  A  3  then  take  the 
fiance  eighty  eight  miles,  and  fetting  one  f 
an  C,  with  the  other  crofs  B  A,  as  it  will  for 
where  as  m  B,  and  draw  B  C,  now  the  L 
B  A  meafured  on  the  equal  parts  is  the.  I 
parture.  Alfo  upon  C  as  a  Center,  \v 
fixty  degrees  of  the  Chords,  defcribc  the  Ai 
DE,  which  meafured  on  the  Chords  or  Rum 
fhews  the  Courfe  two  points  and  three  quart 
from  the  North  Weftward,  N.  N.W.  t 
parts  of  four  Wefterly. 

Note,  that  where  ever  a  fide  is  to  be  mi 
fured,  or  laid  down  as  the  Diftance,  Dep 
ture,  or  Difference  of  Latitude,  you  muft 
ways  ufe  the  equal  parts  3  but  when  an  Ang 
.the  Chords. 

Arithmetic!^ 

As  the  Diftance  run,  CB  88-1:24448$ 

V - 

Is  to  the  Radius' - 


•1  o* 


So  is  the  Difference  of  La- 1,87*061 
utude  C  A  75  - - — ■—  j  — 


3 1,87  j  061 
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To  the  Cofine  of  the  Courfe,!  8 

Angle  B  58  degrees,  27  m.  _F  . 

Whofe  Compl.  C  31  deg.  33  min. 

Points  and  three  quarters  from  the  Meridian-, 
n.  N.  W.  three  parts  of  four  Wefterly. 


10 


Then  as  the  Radius  •  _ 

/ 

Isto  the  DitocerunCB88')  1>944483 

miles,  — - - ""  ~  r,  < 

So  is  the  Sine  of  the  Courfe  s\cj57  13703 
Angle  C,  31  deg.  33  min.  _ 


ii-' 


To  the  Departure  from  the\n  .663186 
Meridian  A  B  46  m.  Weft.  J  * 

S)  the  Gunter, 

Set  one  foot  in  88  of  the  Line  of  Num¬ 
bers,  and  extend  the  other  to  7  5  \  then  let 
one  foot  in  the  R.  or  Sine  of  ninety  degrees, 
and  turn  the  other  backward,  and  it  will  fall 
in  the  Sine  of  58  degrees,  27  min.  theComph 

of  the  Courfe.  ,  „  ..  , 

Again  fet  one  foot  in  the  Radius,  and  ex¬ 
tend  the  other  to  the  Sine  of  3 1  deg.  33  min, 
then  fet  one  Loot  in  88  min.  and  turn  the  o- 
ther  backward,  and  it  will  fall  on  46  mm.  the 
Separation  from  the  Meridian. 

CASE 


i  A 

/  Ml 

' , 

i  1 

<®§ 
m 

Mil 

J*  ’.,v  Til 

Ilf 

I  1 

INK#  !!i 

pf 

:  1  :  5  ""  I 
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C  A  S  E  IV, 

Ths  pljlam  run,  and  Departure  from  the  Men- 
latitude***9  ^ ^  Cm^  ***  Dffimce  6f 


A  fhip  being  in  the  Latitude  fo  deg.  oo  m* 
North,  fails  North  Weftwards,  till  her  difiance  - 
run  be  74-5  miles,  and  the  Departure  be  4o*<, 
from  which  is  demanded  the  Courfe  and  Dif- 

ticXhe  ^pht!'  ^  C0Dfc<iUem,y  the  U' 


Geometry*. 
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Geometry. 


Having  drawn  the  Meridian  A  C  on  the 
Point  A,  taken  fomewhere  towards  the  upper 
or  North  end  of  the  Line  (  becaufe  the  fhip 
fails  Northward  )  raife  the  Perpendicular  B  A, 
laying  thereon  40*5  miles,  the  Departure  from 
AtoB*  then  take  the  diftance  74*6  miles, 
and  fetting  one  foot  in  B,  with  the  other  crofs 
the  Meridian  A  C  in  C,  and  draw  EC. 


Arithmetic 4. 


As  the  Diftance  run 

B  C  74*d - - - - 


Is  to  the  Rad. 


10 


So  is  the  Departure  B  A  40  5-- 1,6074 5  5 

To  the  Sine  of  the  Courfe  11,607455 

,  .9,7347*6 

Angle  C,  32  degrees,  53  minutes,  which  is 
three  Points  from  the  Meridian,  vi^.  North 
Weft  by  North  nearly. 

Then  as  the  Rad. ■  10 -- .  ■  ■ 

Is  to  the  diftance  B  C  74 *6 — 1,87273^ 

|  So  is  the  Coline  of  the  1  9,924164 
Courfe,  s.  57  deg.  7  min.  j  — 


11,796903 

To  the  difference  of  Latitude  A  C  62*6  miles, 

which 
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which  turned  into  Degrees)  is  one  degree, 
three  minutes,  and  is  to  be  added  to  50  degr. 
00  minutes,  the  Latitude  fhe  departed  from,' 
becaufe  fhe  raifes  the  Pole  :  fo  is  the  fum.51 
deg.  3  min.  the  Latitude  the  fhip  is  in. 

B'j  the,  Gunter* 

*  J  *  *  fl 

Set  one  foot  of  the  Compares  in  74*6 
miles,  and  extend  the  other  to  40’ 5-  j  then 
keeping  the  fame  extent,  fet  one  foot  in  the 
Sine  of  90  degrees,  and  turn  the  other  back¬ 
ward,  and  it  will  fall  on  the  Sine  of  32  degr. 
53mia.  the  Courfe. 

Again  fet  one  foot  in  the  Sine  of  90  de¬ 
grees,  and  extend  the  other  to  the  Sine  of 
degrees,  7  minutes,  thecompl.of  the  Courfe, 
then  retaining  the  fame  extent,  fet  one  foot  in 
74 ‘6  of  the  Line  of  Numbers,  and  turn  the 
other  backward,  and  it  will  fall  on  62*6  the  . 
Departure. 

CASE  V. 


The  Alteration  of  Latitude  and  Departure  fro>& 
the  Meridian  givenf  to  find  the  Courfe  and 
Difiance  run. 

A  fhip  from  the  Latitude  fo  deg.  00  min* 
North,  fails  North-Eaftward  till  fhe  has  altered 
her  Latitude  1  deg.  10  min.  or  70  miles,  and 
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Is  departed  fr0m  the  Meridian  $1  miles;  what 
is  her  Courfe  and  Pittance  ? 


Gtmvij* 


Having  drawn  A  C, 
70  minutes  from  C  to 
Perpendicular  A  B, 
and  drawB.C. 


and  laid  thereon  the 
A,  and  on  A  raifed  the 
lay  7o  m.  from  A  to  B, 


jfrithmetickz 
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Arithmetic 

As  the  difference  of  Latitude”)  1,845098 

A  C  70  miles. - j - 

Is  to  the  Rad. - 1  o- - 


So  is  the  Departure  'A  B  51 - 1-5707570 


11,707570 

i 


To  the  Tangent  of  the  *) 
Gourfe,Angle-C,4?d.i4m./  ^86247 
Which  is  three  Points  and  three  quarters,  or 
North-Eaft  by  North,  three  parts  of  four  Nor* 
therly,  nearly. 

Then  as  the  Sine  of  theCourfe,”)  0 
Angle  C,  43  degrees,  14  min.  J 


Is  to  the  Departure,  A  B  5 1 
So  is  the  Radius - 


1,707570 

10,000000 


To  the  diftance  EC  74.4  ~?i  1,707 570 
miles.- - - J[  1,871898 

By  the  Gunter ; 

Set  onefootof  the  Compares  in  70  m.  and 
extend  the  other  to  51  of  the  Line  of  Num¬ 
bers  4  then  keeping  the  fame  extent,  fet  one 
foot  in  the  Tangent  of  45  degrees,  turning  the 
other  backward,  and  it  will  fall  on  the  Tangent 
43  degrees,  14  min.  the  Courfe* 

Again 
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Again  fee  one  foot  in  the  Sine  of  4$  degr. 
14  min.  and  extend  the  other  to  the  Sine  of 
90  degrees,  then  keeping  the  fame  extent,  fet 
one  foot  in  <1  of  the  Line  of  Numbers,  turn¬ 
ing  the  other  forward,  and  it  will  fall  on  74  4 
the  diflance. 

i.  ~  . — 4——  ••  .  . . .  - 

CASE  VI. 

The  Courfe  and  Departuyg  given ,  to  find  the  Di- 
flance  and  Difference  &f  Latitude . 

A  fhip  from  Latitude  48  degrees,  ;o  min. 
North,  fails  North  Eaft  by  North,  till  her  de¬ 
parture  from  the  Meridian  be  48*  <  Leagues  s 
what  is  the  Diftance  failed,  and  Difference  of 
Latitude  ? 


Geometry. 
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Gtofnttry, 


Having  drawn  the  Meridian  A  C,  and  on 
the  Point  C  taken  fomewhere  towards  the 
lower  or  South  End,  as  a  Center  with  the 
Chord  of  60  degrees,  deferibed  theArchDE, 
and  laid  thereon  three  Points  from  E  to  D,  and 
thereby  drawn  the  Rumb  Line  C  B,  at  the  ex¬ 
tent  48^,  taken  from  the  Scale  of  equal 
parts,  draw  a  Parallel  to  A  C,  as  F  G  cutting 

the 
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the  Rumb  Line  in  B,  from  which  Point  B  let 
fail  a  Perpendicular  to  A  C  as  B  A. 

Arithmtid*. 

\ 

\ 

As  the  Sine  of  the  Courfe! 

33  deg.  45  min.  Angle  C  j^’744712 


Is  to  the  Departure,  A  B  48*5  — 1,68*742 

So  is  the  Radius  - «  *  10 - 

To  the  Diftance  CB  873TT  1,^5742 

Leagues. - -  j*  1,941010 

Then,  as  the  Radius - 10 - 


Is  to  the  diftance  runCB  87*3-—  1,94101b 
So  is  the  Cofine  of  the  Courfe,"f  9,919846 
or  s.  5 6  deg.  1  5  min.  — —  j 


11,860856 
To  the  difference  of  Latitude!  T  0  - 

A C 7 1‘6 Leagues. - f  > 8  §5* 

By  the  Gunter. 


Set  one  Foot  of  the  Compares  in  the  Sine  of 
3  Points,  and  extend  the  other  to  the  Radius, 
or  Sine  of  8  Points*,  then  keeping  that  extent, 

!  fet  one  foot  in  48*5  of  the  Line  of  Numbers, 

I  and  turn  the  other  forward,  and  it  will  fall  on 
87*3  the  Diftance  failed. 

Again,  fet  one  foot  in  s.8  points,  and  ex- 
|  tend  the  other  to  s.  5  points  then  fet  oae 

foot 
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foot  in  87*9  Leagues,  and  turn  the  other  back¬ 
ward,  and  it  will  fall  on  72*6  Leagues,  the 
Difference  of  Latitude,  which  is  217*8  miles, 
or  minutes,  which  divided  by  60,  makes  3 
degrees,  37  minures,  which,  becaufe  (he  raifes 
the  Pole,  I  add  to  48  deg.  go  min.  the  Lati¬ 
tude  (he  departed  from,  and  the  fum  $2  deg. 
7  min.  is  the  Latitude  (he’s  arrived  in. 

Thus  having  laid  down  the  fix  Cafes  of  fail¬ 
ing,  Khali  annex  a  Series  of  Blank  Examples 
to  the  former  Cafes,  wherein  the  Phrafe  is 
fomewhat  altered. 

'  '■*■*  •  — 

1.  If  I  fail  Leagues 

how  many  degrees  (hall  I  have  raifed  the 
Pole  ? 

2.  If  I  fail  till  I  raife  the  Pole, 

or  alter  my  Lat.’  deg.  min.  I  de¬ 

mand  how  many  miles  I  have  failed  ? 

3.  A  (hip  from  the  Lat.  N, 

fails  till  (he  be  in  the  Lat. 

I  demand  the  difiance  failed,  and  the  Depar¬ 
ture  from  the  Meridian  ? 

•  t  w. . ■  JH 

4.  Sailing  Miles  between  the  North 

and  Weft,  till  I  raife  the  Pole,  or  alter  my 
Latitude  deg.  min.  on  what  Courfe 
have  I  failed,  and  how  far  am  I  departed  from 
the  firft  Meridian  ?  <.  If 
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<5.  If  in  failing  miles,  I  be 

miles  Weil;  from  the  Meridian  ol  the  place  I 
departed  from  ,  on  what  point  have  I  failed, 
and  how  much  have  I  raifed  or  deprcfled  the 
Pole  ? 

6.  If  I  fail  ;  till  I  be 

miles  from  the  Meridian  of  the  Place  of  my 
Departure  :  how  many  ‘miles  fhall  I  have 
failed,  and  how  much  (hall  I  have  depreffed 
the  Pole,  or  altered  my  Latitude  ? 


CHAP.  III. 


A  Traverfe' 

tS  the  Variation,  or  Alteration  of  the  Ships 
*  motion  upon  the  fhifting  of  Winds,  &c. 

Sailing  in  refpeff  of  wind. 

Sailing  in  refpeft  of  the  Wind,  is  either  be¬ 
fore  a  Wind,  by  a  Wind,  or  Larging. 
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If  a  fhip  fail  by,  or  againft  a  Wind,  there 
ought  to  be  an  allowance  for  her  Lee- way,  and 
that  more  or  Iefs,  according  to  the  Growth 
and  Surge  of  the  Sea,  and  Mould  of  the  Ship, 
and  Sail  fhe  bears,  &c . 

EXAMPLE  I, 

A  fhip  from  Latitude  43  deg.  00  min.  N. 
fails  S.  E.  by  S.  z$  miles,  and  then  fails  S.  W. 
by  W.31  miles,  and  afterwards  W.  N.  W, '  j 
40  miles :  and  laftly,  N.  28  miles :  what  is  the 
Courfe  and  Diftance  failed  from  the  firft  place 
of  fieparture  j  and  the  Latitude  (he  is  I 
now  in  ? 


\ 


CmstYjr.  > 


1 
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three  miles  from  A  to  d  *,  fo  have  you  prot 
ed  the  firflCourfe  and  Diftance.  j 

Secondly,  through  the  Point  d,  draw 
Meridian  d  e  parallel  to  A  b,  and  with  1 
degrees  of  Chords,  fetting  one  foot  of 
Compares  in  d,  as  a  Center  defcribe  the  1 
e  f,  laying  thereon  five  Points  from  e  to  f, 
draw  a  f,  then  prick  31  miles  from  d  to  g, 
the  Line  df,  fotiave  you  laid  down  the  fe< 
Courfe  and  Diftance. 

Thirdly,  from  the  Point  g  draw  gh  pai 
to  A  b,  and  with  60  degrees  of  the  Chord; 
fcribe  the  Arch  h  i,  laying  thereon  6  p 
from  h  to  i,  and  draw  gi,  then  prick  40 1 
from  g  to  k. 

Fourthly,  from  k  draw  the  Meridian 
parallel  to  Ab,  and  becaufe  fhe  fails  now 
der  the  very  Meridian  it  felf,  lay  28  miles 
diftance  on  this  Ku mb  from  k  to  1,  which  \ 
1  is  the  fhips  place  at  the  end  of  this  Trav< 
then  draw  1  A,  and  that  meafured  on  the 
of  equal  parts,  or  miles,  gives  50*4  miles, 
direct  diftance  from  the  place  of  Depar 
and  the  Angle  A  1  k  being  meafured  01 
Chords,  gives  82  deg.  or  7  Points  and  a  < 
ter  from  the  Meridian  j  fo  that  if  fhe  had 
cd  on  a  ftraight  Line,  and  (ingle  Courfe 
the  firft  Point  A  00  1,  that  Courfe  had 
Weft  by  North,  and  a  quarter  Wefterly, 
the  diftance  504  m.  and  if  fhe  were  t< 
back  again  from  1  to  A,  fhe  muft  ftand 
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>uth,  and  a  quarter  Eafterly  till  Ihc  has 
50*4111, 


Arithmetic 


e  Radius  — * - - 

the  difiance  on  thi 

r»  r 


-ourfe  23  m.  — - 

the  Sine  Compl.  o 


iourfe,  s.  5dd,  1 5m.  j9i9I9^4^ 


le  difference  of  Lat. 


:  firft  Courfe,  19 1  m.  1 1,281*72 


,  as  the  Radius 


10' 


:he  difiance  A I  2  2  n.  “>  .  , 

n  theHfirft  Courfe  J>1>3^172^ 
the  Sine  ot  3  points,  orl 
g.  4*. min.  Angle  dAB  >9,7 44739 
•ff  Courfe  - - -  } 


! 


ie  Departure  in  the  firfi 
e  12*8  — — - - 


^■11,10646^ 


js  proceeding  with  the  feveral  Courfes 
uftances  given,  find  the  Departures  ahd 
cnees  of  Latitude  to  them  all. 

•he  Courfe  be  between  the  North  and 
then  the  Difference  of  Latitude  is  called 
ing‘,  and  the  Departure,  Eaftingi  if  the 
:  be  in  the  North- Weft  Quarter  9  then 


K  2 


the 
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the  difference  of  Latitude  is  called  Norl¬ 
and  Departure  Wefting. 


If  the  CourCe  be  between  the  South 
Eaft ,  the  Difference  of  Latitude  is  c 
Southing  and  the  Departure  Eafting,  &e. 

Now  place  all  the  faid  Differences  of 
tude  and  Departures  in  a  Tables  the  Nortl 
under  Northing  :  Southings  under  South 
the  Eaftings  in  the  Eaft  Column  j  and 
Weftings  in  the  Weft  Column ,  as  ben 
Then  add  up  all  the  Northings,  as  likewif 
Southings  *,  and  fo  the  Eaftings,  as  alf< 
Weftings.  Laftly,  fubftraft  the  fum  ol 
Northings  from  that  of  the  Southings,  ) 
Southings  make  moft ,  or  the  fum  oi 
Southings  from  the  Northings,  that  you 
have  their  difference,  which  is  the  diffei 
of  Latitude,  alfo  take  the  difference  o 
Totals,  of  Eafting  and  Wefting  for  th« 
by  which  difference  of  Latitudi 


parture  :  1  „ 

Departure,  according  to  the 
the  dircd  Coarfe  and  Diftance, 


A-V  ‘f  ■  -hit.- 
p  ••&... IV  .  ft-  ' 

... 
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As  the  Diff.  Lat.  7  m. 


0,84*098 


Is  to  the  Radius 


IO' 


So  is  the  Dcp.  49‘p  m. - -  1*698106 


1 1,5^8 106 

To  the  Tang,  of  the  Courfe  l  c  ?oo8 
$2  degr.  1  rrun,  J  3  ^ 

And  as  the  Sine  of.  theCourle  1 

82  deg.  1  min. - - - $9,99W 


Is  to  the  Departure  49*9 
So  is  the  Radius - * - 


1,6981c! 
I0 - ~ 


To  the  Dift.  50*4  m. 


1 1,698  loc 
1,702335 


By  the  Gunter . 


Set  one  foot  in  8  Points,  and  extend  th 
ther  to  three  Points  }  then  with  the  fame 
tent  fet  one  foot  in  23  m.  and  turn  the  0 
backwards,  and  it  will  Tallin  12*8  the  Eal 
in  the  firffc  Courfe. 

Set  one  foot  in  8  points,  and  extend  th 
ther  to  *  points \  then  fet  one  foot  in  t 
and  turn  the  other  backward,  and  it  will  fa 
19*1  the  Southing  in  the  firft  Courfe. 

Secoi 
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;condlv,  fee  one  foot  in  8  point?,  and  ex- 
the  other  to  ?  points then  keeping  the 
■  extent  fet  one  foot  in  3  r  m,  turn- 
die  other  backward,  and  it  will  fail  in  25*8 
hefting  in  the  fecond  Courfe. 

:t  one  foot  in  8  points,  and  extend  the  o- 
to  three  points  y  then  keeping  the  fame 
nt ,  fet  one  foot  in  yi  m.  turning  the  o- 
>ther  backward,  and  it  will  fall  in  17*2  the 
king  in  thefecondCourfe. 

hirdly,  fet  one  foot  in  8  point?,  and  ex- 
the  other  to  fix  points  •,  then  retaining  the 
exrenr,  fet  one  foot  in  40  m.  turning  the 
r  backward,  and  it  will  fall  on  the- 
ling  in  the  third  Courfe. 
t  one  foot  in  8  points,  and  extending 
ith^r  to  two  points  y  then  fet  one  foot  in 
1.  turning  the  other  backward,  and  it  will 
)n  1 5  - 3  the  Northing-  in  the  third  Courfe, 
h  Northings, Southing?, Eaftings,eW.  being 
fted  as  before,  and  the  fums  fubflra&ed, 
Difference  of  Latitude  will  be  7  m. North, 
■he  Departure  49-9  Well, 
icn  fe:  one  foot  in  49-9,  and  extend  the 
'  to  7  m.  afterwards  remove  one  foot 
deg,  rurningthe  other  backwards,  and 
!1  fall  on  82  deg.  which  is  the  Courfe  from 
'forth  Wefhvard.  Again,  fet  one  foot  m 
fine  of  8z  deg,  and  extend  the  other  to 
hne  90  deg.  then  keeping  the  CompalTes 

K  4*.  at 
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at  the  fame  ,extent,  fet  one  foot  in  49/9)  < 
ieg  jehe  other  forward  ,  and  it  will  fa 
50*4  m.  the  direct  diftance  from  the  firft  3 
of  Departure.  } 

EXAMPLE  II. 

A  Ship  being  bound  to  ahe  Eaftward, 
finding  the  Wind  variable  ,  a  fmall  < 
fmooth  Water  plies  upon  thefe  feveral  Co 
v/ith  the  diflances  cn  each  Courfe  as  follow 
The  Larboard  Tack  on  Board,  Wind 
S,  S.  W.  to  S.  and  fo  to  S.  S.  E.  and  E. 

Mil* 

S.  E.  by  E.  half  Eafterly  -  i 

E  S.  E.  — - - - 

E.  by  S.  — -  5 

E.  half  Northerly - ~~  : 

The  Starboard  Tack  on  Board,  Wind , 

E,  S.  E.  E.  &c. 

S.S.W. - - - 

S,  by  W. - ; - < 

South  - ' 

SSE.  - - - - - -  ' 

S.  E.  by  S. - 

I  require  the  dired  Courfe  and  Dif 
from  the  fir  ft  place  of  Departure. 
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is  Example  I  (hall  work  only  by  the  Tra- 
Table,  page  co  fhew  the  ufe 


)f. 

mrfe. 

P. 

D.  | 

N. 

’  i 

Sou.  | 

Eafl 

i 

y  e.  *s  e. 

5i 

5 

2,4 

1 

4*4 

S.  E. 

6 
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5‘7 

by  S. 

7 

7 

x*4 

6’g 

IN. 

Z 
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v.._ 

s.  m 
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4-6 

byw. 
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V9 

nth 
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4 

4-0 

•  *  ’  ■ ■ 

S.  E. 

z 
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)  \ 

2*7 

.  by  S. 
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2*5 
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■  s' 
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22-4 
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°*3 

‘  0*3 

3*i 
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-  Having  drawn  feveral  Columns,  and  the! 
fet  down  the  feveral  Courfes  and  Didances. 
in  the  Specimen,  turn  to  the  Traverfe  *Ta; 
page  looking  the  Courfe  on  the  Heat, 
the  Table,  if  under  4  points  j  but  at  the  l 
tom,  if  above  4  points,  and  look  the  Dida 
in  the  Left  Hand  Column,  and  in  the  (quart 
meeting  will  be  the  Difference  of  Latin 
and  Departure  under  the  refpeftive  Ti 
Thus,  above  5  points  and  a  half,  and  rigb 
gainli  5  m.  I  find  over  the  Title  Diff .  Lat. 
m,  the  Dilf.  of  Lat.  and  over  Dep.  4*4  m.  ■ 
Dep.  in  the  fird  Courfe,  which  being  pla 
jn  their  proper  Columns,  accordingas  they 
Northing,  or  Southing,  &c.  proceed  in  j 
manner  with  all  the  other  Courfes  and  Dil 
ces,  entring  the  correfponding  Difference 
Latitude  and  Departure  in  their  Colun 
then  add  up  the  Columns  of  Differeno 
Latitude  and  Departure,  fubffra&ing  the 
Difference  of  Latitude  from  the  greater  *,  > 
the  leffer  Departure  from  the  greater,  andi 
Remainders  are  the  wholeDiiference  of  L 
and  Departure  fhe  hath  made  from  the  plae 
her  Departure*,  fo  in  this  Example  (he  is  : 
miles  to  the  South  of  the  place  of  Depan 
and  19  3  miles  E.  which  by  Cafe  5,  l  find 
Courfe  South  Eaffby  South  two  degrees 
therly,  and  didance  34* 5  m. 


EXAb 
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EXAMPLE  III 

nno  t 679,  from  the  ninth  to  the  tenth  of 
/,  Cou  rfes  and  Diftances  failed  by  the  Log, 
e  a  Wind  from  the  South  South  Eaft  vari- 
to  the  South  Eaft  by  South,  an  indifFe- 
Gale,  and  the  Variation  of  the  Compafs,. 
jbfervarion  $  degrees  Eaft,  the  true  Courfe 
dired  Difhnce  is  required. 


m. 

1*  ZL* 

r  L 

d,  4*  - 

Lc  &y 

„•  oy  u  ® 

>.  }V. - - 

—  < 

83 

fhe  Courfe  being  computed  by  the  former - 
thod  is  Eafli4  deg.  South  and  the  Difhnce 
miles-,  but  by  reafon  of  the  Variation  the 
e  Courfe  is  Eafl  19  deg.  South,  and  di fiance  * 
miles,  from  which  I  make  my  Difference 
Latitude  14  m.  But  by  my  obferved  La-  - 
ide  29  deg.  2i  m.  S.  I  find  I  am  4  m.  more 
irtli  than  that  Account,  which  feeing  I  have 
caufe  to  fufpeft  my  Courfe,  and  have  been 
refill  in  trying,'  and  find  no  Current,  I  can 
nbure  to  nothing  but  her  Lee-way,  which  14 

have,: 
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have  notaccounted  for,  taking  it  to  belittl 
Imooth  Water.*  therefore  by  the  true  Dif 
ence  of  Latitude  10  m.  and  the  Difiance 
m*  f  compute  my  Courfe  according  to  Cafe 
and  find  it  E.  1 3  deg.  S.  which  will  again  | 
my  Departure  43  m.  and  DirF.  10  m.  accc 
ing  to  obfervation.  But  if  having  been  \ 
experienced  in  the  qualities  of  my  fhip, 
cer.ain  what  allowance  to  have  made  for  l 
way,  yet  had  not  obferved  the  Variation 
finu'd  have  argued  another  way,  and  attri 
ted  ihe  error  to  Variation,  efpecially  if  I  1 
m  <de  any  Iryal  for  a  Current. 

To  be  able  to  give  a  good  account  of 
/hips  place  is  no  lighteafie  thing,  bur  requ 
befidesan  experienced  Judgment  in  effimat 
the  /hips  way,  and  frequent  obfervation  of 
Latitude,  a  perfect  underftanding  the  qua 
cations  of  the  fhip,  a  true  and  conftam  ob 
vation  of  the  Variation,  and  no  long  omiO 
of  the  tryal  for  the  difco.very  of  Currents: 
there  be  an  omiOion  of  the  obfervation  of  ; 
one  of  thefe,  it  may  neverthelefs  be  found 
the  other  :  but  if  two  or  more  be  omicted 
will  be  doubtful  to  which  of  them  to  attrib 
the  error,  and  confequently,  hardly  any  t 
correction  to  be  made.  Yet  note  this,  tha 
you  have  omitted  every  thing  but  the  Cot 
and  Difiance,  as  moil:  commonly  it  happ< 
thenuf  the  Courfe  bclefs  than  four  points  fr 
the  Meridian,  take  the  Courfe  to  be  true,  1 
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with  that,  and  the  true  difference  of  Latitude 
find  the  Departure:  but  if  the  Courfe  be  a- 
bove  4  Points  from  the  Meridian,  take  your 
diftance  and  true  difference  of  Latitude,  pro¬ 
duced  by  obfervation,  and  by  them  find  the 
Departure  }  or  fometimes  you  may  rerain  the 
obferved  difference  of  Latitude,  and  the  De¬ 
parture  (  found  by  the  dead  Reckoning)  to  find 
the  Courfe  and  Dittance,  the  error  being  im¬ 
puted  partly  to  the  Courfe, and  partly  to  the  Di¬ 
ttance.  But  once  in  two  or  three  days,  if  it 
may  be,  obferve  carefully  the  "Variation,  which 
will  give  great  light  in  your  Eattingand  Wett¬ 
ing,  as  well  as  perfeft  your  Courle  for  its  re¬ 
gular,  and  as  orderly  as  any  thing  in  the  world 
can  be  to  them  that  well  obferve  it.  If  at  any 
time  it  fail  you,  and  you  find  a  fudden  altera¬ 
tion  of  Variation  fufpeft  your  Compafs,  and 
look  for  the  Iron  that’s  about  it. 

Many  negle<tting  the  Obfervation  of  the  Va¬ 
riation,  by  arguing  from  their  reckonings,  ma¬ 
ny  times  talk  of  Variation  ,  where  there’s 
none,  and  fometimes  Eatt- Variation,  when  in¬ 
deed  it’s  Wett  5  and  fometimes  cc  11  us  of  no 
Variation,  or  a  fudden  mutation,  where  there’s 
a  great  Variation, and  very  regular.  Others  a- 
gain  carrying  an  Azimuth  Compafs,  and  being 
skilled  in  obferving  the  Variation,  lay  all  er¬ 
rors  in  reckoning  to  Currents,  making  many 
hundreds  more  chan  are  in  being. 
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0/  Currents,  and  how  to  allow  for  them  in  your- 

Account . 

If  a  Current  fee  direftly  againft  a  fhip  in 
her  Courfe,  it  IeiTens  her  diftance  failed  by  fo 
much  as  is  the  drift  or  race  of  the  Current  in 
the  fame  time. 

If  a  Current  run  directly  with  the  Courfe  a 
fhip  fails,  it  will  augment  her  diftance  by  fo 
much  as  is  the  drift  of  the  Current  in  the  fame 
time. 

If  a  Current  thwart  the  Chips  Courfe,  it  not 
only  augments,  or  diminifheth  her  diftance, 
but  makes  her  err  in  her  Courfe,  fo  that  with¬ 
out  knowing  where  they  are  ( which  I  fhali 
at  the  end  of  this  Treatife  fhew  how  to  find  ) 
and  when  found  care  taken  to  prevent  the  er¬ 
rors  that  would  proceed  from  them,  by  allow¬ 
ing  for  them  in  the  Reckoning,  you  may  in 
failing  to  fome  fmall  lone  Ifland,  be  at  fuch 
iofs,  that  you  may  not  know  which  way  to 
fleer,  as  it  has  happened  to  feveral. 

To  avoid  this,  it’s  ufual  now  not  to  make 
dire&ly  towards  fuch  Iflands  :  butto  getinto 
the  Latitude  thereof  while  they  are  certain 
whether  they  be  to  the  Eaft  or  Weft  of  it, 
and  then  keep  in  that  Latitude,  failing  dire&Iy 
Eaft  or  Weft,  according  as  the  place  lieth, 
Yill  they  get  fight  thereof. 

Bur  to  proceed,  it’s  abfolutcly  neceftary  to 

know 
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knowhow  to  allow  for  the  Currents  upon  any 
Rumb  whatever,  fo  that  by  obfervation  of  your 
Latitude  you  may  by  computation  find  your, 
true  Longitude^ 


To  make  a  Plain  Chart . 

As  to  make  a  particular  Chart  for  a  Voyage 
between  the  Parallels  of  43  deg.  and  50  deg. 
North  Latitude,  and  to  contain  5  deg.  of  Lon¬ 
gitude. 

Firft,  draw  the  Meridian,  or  'North  and 
South  Line  A  B,  and  crofs  it  at  right  Angles 
in  the  Point  A,  with  another  right  Line  A  D, 
reprefemingtheParal’el  of  45  deg. 

Then  taking  any  convenient  length  for  a  de¬ 
gree. prick  it  (even  times  from  A  to  B,  marking 
them  43  44,47,46,^.  and  five  times  from 
A.  to  D,  marking  them  u  23,  &c.  Through 
D,  4, 3,  2,  &b%d raw  Parallels  to  A  B  for  Meri¬ 
dians,  and  through  B  50,  49,  48,  &c.  Pa¬ 
rallels  ro  AD,  for  Parallels  of  Latitude 
fubdividing  each  degree  both  of  the  extreme 
Parallels  and  Meridians  into  6 o,  30,  20,  10,  or 
1 2  equal  parts  as  it  will  bear,  in  fome  conveni¬ 
ent  place  depicting  the  Compafs,  with  the- 
Rumb- Lines  drawn  forth  quite  through  the 
Chart. 
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To  lay  down  aVlacs  on  the  Chart. 

Let  A  reprefen t  fome  place  in  the  Latitude. 
43  degrees,  and  I  would  lay  down  another 
place  that’s  3  degrees,  30  minutes  Eaft  thereof, 
and  in  Latitude  4 <5  degrees,  30  minutes  North. 

Firft,  laying  a  Rular  over  46  degrees,  30 
minutes  of  the  extreme  Meridians,  draw  the 
Parallel  of  46  degrees,  30 minutes,  asbb,  and 
laying  it  over  3  degrees,  30  minutes  of  the 
extreme  Parallels ,  draw  the  Meridian  c  c, 
and  where  this  Meridian  and  Parallel  crofs  as 
at  d,  is  the  place  required. 

But  if  I  had  been  to  lay  down  the  place  d 
by  a  Courfe  and  Diftance  given :  as  fuppofe  I 
know  it  fhould  lye  N.  E.  from  A,  then  from  A 
I  draw  a  Parallel  to  the  N.  E.  Rumb  Line,  as 
Ad,  and  taking  ?  deg.  or  300  m.  from  the 
Meridian  Line,  fet  ic  from  Aon  the  Line  Ad 
to  d. 

If  I  had  been  to  lay  it  down  by  the  Courfe 
and  Latirude  by  a  Rular  over  4 6  deg.  30  min. 
of  the  extreme  Meridians,  I  draw  the  Parallel 
of  Latitude  b  b,  and  frem  A,  a  Parallel  to  the 
North  Eafl  Rumb-Line,  as  A  d,  and  where 
thefe  cut  one  the  other,  as  at  d  is  the  place. 

But  laftly,  if  f  had  been  to  lay  it  down  by 
the  Latitude  and  Diflance,  I  muff  have  drawn 
the  parallel  bb  as  before,  and  then  raking, 
from  the  Meridian  6  d.  or  300  m.  the  diflance, 
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To  find  the  courfi  and  ,Di fiance  between  any  two 
places  on  the  Chart . 

i 

Laying  a  Rular  over  the  two  places,  as  df, 
fee  what  Rumb-Line  runs  parallel  thereto,  as 
A  g,  and  that  fhews  the  Courfe,  which  from 
d  to  F  is  Eail  North  Eafh  But  if  the  Rumb- 
Lines  be  not  drawn,  only  a  Compafs  Card  de¬ 
picted  on  fome  part  of  the  Chart,  as  in  the  fe- 
cond  draft,  then  laying  the  Rular  over  the 
places,  fee  how  it  cuts  the  parallels  of  Lati¬ 
tude  or  Meridians,  as  in  h  and  1,  taking  a  h, 
fet  it  from  e  to  n,  and  taking  n  1,  apply  it  to 
the  fide  of  the  fquare  wherein  the  Compafs  is,, 
and  it  fhews  the  Courfe,  two  Points  from  the 
Eafl  nearly  :  then  take  the  extent  df,  and  ap¬ 
ply  it  to  the  fcale,  if  there  be  one  to  the  Chart, 
die  apply  it  to  the  Meridian  *,  and  fo  many 
degrees  as  it’s  equal  to,  fo  many  fcore  Leagues 
are  the  places  diffont,  &c. 

How 
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and  fettingonefootin  A,  with  the  other  make 
a  prick  on  the  parallel  bb,  as  at  d,  which 
will  be  the  place  propofed. 

If  the  Rumb-Lines  be  not  drawn  on  the 
Chart,  you  may  prick  down  the  Line  A  d,  by 
fetting  one  foot  in  A,  as  Cenrer,.  and  with  ^0 
degrees  of  the  Chords,  deferibing  a  blind 
Arch,  &c.  after  the  manner  of  the  firft  and 
fecond  Cafe  of  Ch. 
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How  to  prick  down  a  Voyage  on  the  Chart 
by  the  Courfe  3nd  Diftance,  or  make  a  prick 
for  the  fliips  place  daily,  needs  no  more  in- 
iTru&ions  than  what  are  already  given  at  the  be¬ 
ginning  ol  this  Ch.  where  I  have  delineated 
the  Trayerfe.  I  would  advjfe  all  to  keep  their 
Reckoning  or  Account  of  the  Voyage  in  num¬ 
ber,  daily  correftiog  the  dead  Reckoning, 
and  tabulizing  the  correct  Eaftings  and  Weft- 
ings,  Northings  and  Southings  in  particular  Co¬ 
lumns ;  and  then  if  at  any  time  a  man  be  dc- 
firous  to  make  a  prick  for  the  (hips  place  on  his 
Chart,  let  him  draw  a  parallel  of  Latitude, 
and  at  Meridian  at  his  true  Departure,  and 
where  they  two  cut  will  be  the  fliips  place. 
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Oblique  {Triangles  applied  to 
Sailing. 

»  N 

> ‘  ^  .  r  ^ 

\  I  \  ■’  '  ‘ 

i.  Oafting  along  the  ftiore,  I  fet  an  Head- 
\ Land  C  bearing bff  me  South  South 
Weft,  I  fail  Weft  South  Weft  51*5  miles  to 
B,  and  then  %  Head-Land  C  beats  South 
Eaft  from  me  .*  I  demand  my  feveral  diftances 
to  the  Head-Land  ? 


Geometry* 
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Geometry. 

Taking  any  convenient  Point,  as  A  for  the 
place  of  the  fhip,  at  firft  from  thence  draw  a 
South  South  Welt  Line,  as  A  C,  and  a  Weft  - 
South  Weft  Line,  as  A  B,  and  on  A  B  prick 
51*5  m.  from  A  to  B.  Then  fectisg  one  foot 
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of  the  Compares  in  B,  with  60  degrees  of  the 
Chords,  defcribe  the  Arch  e  f,  and  lay  there¬ 
on  fix  points  f  the  Points  between  Eaft  North 
Eaft  and  South  EaftJ  from  e  to  f,  drawing 
B  F. 


Arithmetic 

In  the  Triangle  BAG  is  given  the  fide 
B  A  si*<5  m.  and  all  the  Angles,  viy.  the 
Angle  A,  4  5  deg.  or  4  points  between  the  Weft 
South  Weft,  and  South  South  Weft  Points, 
and  the  Angle  B  between  the  Eaft  North  Eaft, 
and  South  Eaft,  6  points,  or  67  degrees,  50 
minutes,  and  the  Angle  C  between  the  North 
Weft,  and  North  North  Eaft,  which  isalfo  6 
Points,  to  find  the  fides  BC  and  C  A. 


As  the  fine  of  the  Angle”)  6  points,  9,9656  1$ 

at  the  Head-land,  s  C  j - — 

Is  to  the  diftancc  run"? - .I)7lI8o7 

A B,  <51*5  miles.  _>  . 

So  is  the  Sine  of  the  Angle’'*  4$  deg.  00  min. 
at  the  firft  place  of  obfer--  >s  A-9,849485 
vation,  J - - 


TotheDiftance  BC  39*4- 


11.561292, 

■  ^95677 


After  the  fame  manner  you  may  find  the 
Diftance  thereof  from  the  firft  place  of  Ob- 
fervadon  A,  but  in  this  Example  for  as  much 
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as  the  Angles  B  and  C  are  equal,  the  fide 
AC  will  be  concluded  equal  to  BA 
without  another  work. 


2.  A  Ship  in  the  Parallel  of  4 6  degrees  North ,  as 
at  By  defcries  an  Head-Land  at  C,  diftant  front 
her  67  miles  *,  (he  fails  Eaft  South  EaU  63  miles 
to  D,  and  then  the  Head-Land  at  C  hears  South 
Weft  by  weft  from  her :  how  did  the  Head-Land 
bear  from  the  (hip  when  Jhe  was  at  B,  and 
how  far  is  it  diftant  from  her  now  foe's  at  D? 


si: 
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Geometry. 


Taking  any  convenient  point,  as  B  for  the 
place  of  the  fhip  at  firft,  from  thence  draw  an 
Eaft  South  Eaft  Line,  and  prick  thereon  63 
m.  from  Bto  D»  Then  on  D.  as  Center  with 
60  degrees  of  the  Chords  defcribe  the  Arch  e  f, 
and  prick  five  points  (  the  points  between 
Weft  North  Weft,  and  South  Weft  by  Weft  ) 
from  e  to  f,  drawing  D  f  C.  Laftly,  take  67 ' 
m.  in  the  Compares,  and  fetting  one  foot 
in  B,  with  the  other  crofs  DC  in  C,  and 
draw  B  C. 


Arithmetic^. 


As  the  Diftance  BC  67  m.~ 1, 82607? 


Is  to  the  Sine  of  the  Ang! 
D  5 6  deg.  i<  m. 

So  is  the  Diftance  failed 
E  D  63  m. - - 


AnS!e}9>9,9846 


l>799Hl 


11,719187 


To  the  Sine  of  the  Angle 
51  deg.  2 6  min.  or 


4  points  and  a  half,  which  added  to  the  An¬ 
gle  D,  deg.  1  <5  min.  and  that  fu-m  taken 
from  180  degrees,  the  Remainder  72  degrees, 
19  minutes,  or  6  points  and  a  half  is  the  Angle 
B,  which  added  to  the  Eaft  South  Eaft  gives 


the 
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the  bearing  off  G  to  be  South  half  Wefter- 

ly  fire.  • 

Then  as  the  Sine  of  the  Angle!  g  $ 

©,  56  degrees*,  1 5  minutes  J  y  * 

Is  to  the.  Diftance  BC  67  m - 1,81607* 

So  is  s  Angle  B  7a  deg.i^m. - 9,978980 


1 1,80505$ 

To  the  Diftance  D  C  76  8 — *1,885109 
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F 1  fail  South  South  weft  50  miles,  and  then 
eft  by  North  64  miles  *,  I  demand  the  Courfe  and 
‘•■reft  Pittance  from  the  flue  of  Departure  ?  * 


i 


L  Geometry} 


Geometry • 

From  A  the  Point  taken  for  the  fhipsp 
at  firft,  draw  the  South  South  Weft  Line, 
lay  thereon  50  m,  from  A  to  B,  Then  fet 
one  foot  of  the  Compares  in  B,  with  fhay 
grees  of  the  Chords  defcribe  the  femic 
deb,  and  either  prick  7  Points  ( the  P< 
between  South  South  Weft  ,  and  Web 
North  )  from  d  to  e,  or  9  Points  from  f  1 
and  through  e  draw  B  e,  laying  thereon  6. 
from  B  to  C  :  laftly,  draw  AC. 

Arithmetic^ ■* 


In  the  Tri-angle  C  B  A  there’s  given 
two  Tides  C  B,  and  B  A,  and  the  conta 
Angle,  C  B  A,  9  points,  to  find  the  Ai 
A  and  C,  and  the  third  fids  C  A. 

Therefore,  as  CB  f  B  A  2,0-5690*1 


1 1  4  ra, - - — — - _> 

Is  to  CB--B  A  14  - - 

So  is  t.  half  Angle  C  f  Angle-? 
A  ,  t  59  deg,  2$  m.  A.  ,  J 


1,146 128 
9914301 


To  the  TangAA-C  5  deg.  1  1 1,060430 

4  5*m.- - - - — - —  j  9,003,52  ? 

Which  fubft rafted  from  "7  .  „  , 

39  deg.  '2?  min.  J>Ang.C,53d.3 

There  remains  but  -5  degrees,  45  m.  ai 
To  39  deg,  23  m,  makes  545  deg.  8  m. 


A 


f  I  - 

The  Tutor  to  Navigation*  12$ 

e  A,  wherefore  feeing  A  D  is  a  S®utfo 
h  Weft  Line,  A  C  is  Weft  South  Weft 
y,  Weft  South  Weft  8  m.  Wefterly. 
hen  for  the  Diftance  A  C,  fay 
ae  Sine  of  the  Angle  A,  ">9,850492 
eg.  8  m. - - -  J- 


the  Dift.  BC  64  m. - 1,806180 

the  Sine  of  the  Angle  9,991 574 

□eg.  if  m,  or  rather  it’s  > — - - 

pl.to  1  god .vh  78d.4<m.J  n, 

Ua  F\1A  a  r*  n  n  ' 


1  ,  _  \  / ~  ^ 

he  Dift.  AC  88-5  m. 


7977*4 
1.947261 


dmit  two  Ports  lying  In  the  fame  Parallel  or 
ititude,'  differing  in  Longitude  58  miles 
d  a  Sty  having  failed  from  the  welter  mod 
•fMM  the  South  and  Raft  65  miles ,  be  then 

'  mrn  n0m  ^  Edffermofti  I  demand  the 
urje  (he  peered,  and  her  Courfe  to  the  Rafter- 


£8 


—  —  I  *—  *  -  >  ■  ■  4 

/l 

9  /  / 

K  /  /o 

7* 

\K  ! 

\  \  1 
*^.v  i 

V'C 


L  2 


.‘.•S'/'V,  \ 
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Gemetry. 

Having  drawn  an  Eaft  and  Weft 
and  laid  thereon  58  m.  from  A  to  B, 
65  m.  in  the  Compaflcs,  and  fetting  one 
5n  A,  with  the  other  deferibe  an  Arch, 
wards  take  4 6  m,  and  fetting  one  foot 
with  the  other  crofs  the  former  Arch 
iaftly,  draw  A  C,  and  B  C. 

Arithmetic 

As  A  C  65  m.  -— — 1,812913 


Is  to  ABf  BC  1  © 4 - 2,01 7053 

So  i$  AB-BC  J2 — - - 1, ©791 81 


*»*■>«-»  { 

Which  added  to  A  C  df  is  84*2 

The  half  whereof  is  42*1  A  F 
Then  as  AB  $8  m. - 1,763428 


Is  to  the  Radius -  10  - 

So  is  AB  42*1 - 1,62428* 


To  the  Cofine  of  the  T  11,624282 
Angle  A,  43  deg.  28  m.  J  9,860854 
That  is  South  Eaft  1  deg.  32  min.  Estfl 
the  Courfe  fhe  fleered. 


%iG9t 
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ifling  along  the  [bore,  1  fit  two  Head-Lands, 
one  at  € ,  bearing  S.W.  by  W.  the  ether  at 
bearing  W.by  w.  1  fail  away  N.  w.  bf  N. 
I,  40  miles ,  and  then  the  Head-Land  at  C 
•s  S.S.W.  and  that  at  D  S.W.  by  S.  1  de-- 
id  how  far  thefe  Head- Lands  are  aj under,  ani, 
*  they  bear  one  off  the  other. 
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Firfl  draw  a  North  and  South  Line 
L  A  gj  and  with  6c  degrees  of  the  Chords 
ting  one  feo^on  Tome  convenient  point  foi 
fhips  place  at  firft,  as  A,  deicribe  the  femic 
beg,  (  or  a  Circle  if  the  Courfes  reqiiir< 
then  prick  thereon  five  points  from  g  to 
points  from  g  to  e,  and  3  points  from 
c,  and  draw  AfC,  ADe,  and  A  H  c,  h 
40m  .  from  A  to  H. 

Secondly,  fet  one  foot  of  the  Coirq 
opened  to  60  degrees  of  the  Chords  on  H, 
describe  the  Arch  a  d,  and  prick  thereon 
Points  ( the  Points  between  South  Eal 
South,  and  South  South  Weft  3  from  a  1 
and  6  points  (  being  the  points  betweei 
S.  £,  by  S.  and  S.  W.  by  S. }  from  a  I 
and  draw  Hhc,  H  D  d,  and  DC.  Til 
D  one  Head-Land,  and  C  the  other. 

Arithmetic^, 

In  the  Triangle  H  A  C,  there’s  givei 
Angle  H  A  C  8  Points  (  vi%.  the  Points 
tween  South  Weft  by  Weft,  arid  North 
by  North  )  the  Angle  A  H  C  ?  p 
(  between  the  South  Eaft  by  South,  andf 
South  Weft  }  and  the  Angle  ACA  3! 
C  the  Points  between  the  North  Eaft  by 
and  North  North  Eaft  )  and  the  fide 
40  m.  to  find  the  fide  C  H.  Therefore, 
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he  Sine  of  the  Angle-) 

A  33  deg.  45  min.  j 


0  HA  40  m. 


s  the  Sine  of  90  deg.  “) 
Angle  FI  A  C - J 


1560x060 


/  11,602060 

the  fide  AC  72m.- - 1,857321 

-hen  in  the  Triangle  D  FI  A  there’s  given 
Angle  FI  A  D  6  Points  (yl%»  the  Points 
veen  die  North  Weft  by  North,  and  Weft 
South  )  and  the  Angle  A  H  D  6  Points 
/.  the  Points  between  the  South  Eaft  by 
th,  and  South  Weft  by  South  )  and  the 
j’e  I-I  D  A  4  Points  (  between  the  North 
\  by  North,  and  Eaft  by  North  )  and  the 
:  A  H  40  m.  to  find  the  fide  D  H.  Thus 
:he  Sine  of  the  Angle  p  0 
1 A  45  deg.  00  min.  _f  9>^S4“5 


■>  the  !ide  A  FI  40  m.  1,602060 
s  the  Sine  of  the  Angle"?  -  , 
.D  67  d.  30m.  '  S9’9  !  ? 


D  H  5 2*3 


11,567675 

1,718190 


Laftly  in  the  Triangle  DHC  there’s  given 
two  fides  C  FI  72  m.  and  DH  52*3  m. 
their  contained  Angle  C  H  D  1  Point,  to 
|l  the  other  two  Angles  H  D  C,  H  C  D,  and 
third  fide  DC.  L  4  As 
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As  HC  f  HP  124*5  - -  £094471 


Is  to  H  C - H  D  19*7- - 

So  is  the  Tang.  Angle  HDC'I 
t  H  C  D  7  points  and  a  half,  ! 

or  84  deg.  22  min - — -J 

To  the  Tang.  Angle  HDC' 
Ang.  HCD  58  d.  6  m.  J 

Which  added  to  84d.  22  m.  1 
m.  the  Angle  HDC,  but  fi 
25  d.  16  m,  the  Angle  HCD 
j  quarter  Wefterly,  or  N.  2d 
As  the  Sine  of  the  AngleT 
HC  D  25  d.  16 m.  J9 

-  1,294466 
11,00595^ 

12,300421 

^►10,205956 

nakes  142  d, 
lbftra&ed,  lea 
,  which  is  No 
,45  m.Wcffe 

,630297 

9 

1,718190 

>9,290256 

is  to  LMi  52*3  m. - — 

So  is  the  Sine  of  the  Angle  1 
DHCnd.i5m.  J 

To  D  C  23*9  m.  the  Dift.~ 
between  the  two  Head-La.  J 

11,008426 
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CHAP  I  v: 


SMercators  Sailing. 


“^Ho  the  Plain  Chart  be  very  defirable' 
for  ir3s  eafinefs,  and  very  ufeful  in  fhort' 
ages,  and  will  ferve  in  the  longeff  Voya- 
fo  a  man  return  in  or  near  the  oppofice 
[lb  he  went  by,  as  the  Ancients,  who  being  , 
fters.,  did  before  the  ufe  of  theCompafs.. 
for  as  much  as  few  places,  or  indeed  none  • 
fuch  as  lye  under  the  fame  Meridian,  or; 
er  the  Equinoctial,  can  be  therein  exprellcd 
irdingto  the  true  firuation  and  diftance  one 
n  another:  but  if  they  be  laid  down  true 
he  Courfe  and  Diftance,  the  Difference  of 
gitude  will  be  falfe,  if  they  be  laid  down 
:he  Courfe  and  Difference  of  Longitude  ; 
l  will  the  Dilfance  and  Difference  of  La* 
de  be  more  than  it  fliould  be,  and  if  they 
aid  down  by  their  dilfance  and  difference 
Longitude,  which  in  many  Cafes  is  impofli- 
the  Difference  of  Latitude  will  always  be 
little,  and  the  Rumb  too  wide  from  the 
ridian  -j  and  if  they  be  laid  down  by  their 

L  5  Latitude's 
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Latitudes  and  Separation,  then  the  Cot 
will  be  wide,  and  the  diftance  too  much,  < 
and  the  places  in  particular  Maps  or  Ch 
being  laid  down  in  fome  one  way,  and  it 
thers  another,  and  thefe  Pieces  many  ti: 
tack’d  together  without  due  conftderationof 
differing  methods  places  have  been  laid  dc 
by,  the  Geography  and  Hydrography  of 
World  is  fo  corrupted,  that  there  are  fc* 
extant  any  Defcriptions  of  the  whole,  or  la 
parts  that  are  not  notorioufly  erroneous, 
the  fhape  of  the  Lands  much  diftorted : 
were  to  be  wifhed,  that  the  world  would 
put  over-much  value  thereon,  nor  ufe  it  in 
laying  down  places  ,  but  by  degrees,  as  m 
as  may  be,  wean  it  felt  from  the  uf 
the  Plain  Chart-,  and  by  making  the  true  Cl 
eafte  and  familiar,  bring  it  in  requeft  and 
feeingthere  is  fuch  a  thing. 

It  was  the  great  ftudy  of  our  PredecelTor 
contrive  fuch  a  Chart  in  Plano  with  ftrai 
Lines,  on  which  all,  ar  any  parts  of  the  Wc 
might  be  truly  fet  down  according  to  tl 
Longitudes,  Latitudes, Bearings  and  Diflan 
a  way  was  hinted  aim  oft  two  thoufand  y< 
ft  nee  by  Ptolomy ,  and  a  general  Map  accord 
thereto  made  in  our  preceding  Age  by  Mi 
for  (  whence  it’s  called  Mzrcmr\  Chart  ) 
the  thing-  demon!! rated,  and  a  ready  ' 
Ihewedol  deferibing  it,  was  not  till  Mr.  n'r, 
about  a  hundred  years  ftnee  taught  to  ini'. 
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Meridian  Line  by  the  continual  addition  of 
mts,  fo  that  all  the  degrees  of  latirude 
he  be  proportional  to  thofe  of  Longitude, 
n  the  Globe,  which  he  has  done  after  fudi 
excellent  manner,  that  in  many  refpe&s  it’s 
more  convenient  for  the  Navigators  ufe 
1  the  Globe  it  felf,  and  will  truly  fhew  the 
irfe  and  Diftance  from  place  to  place, 
ch  way  foever  a  fhip  fails  forth,  or  re¬ 
ts. 

fliall  fhew  to  inlarge  the  Latitude  both  by 
Meridional  Parts  and  Artificial  Tangents,  a- 
e4?  d.  accounting  every  30  m.  to  be  one 
>  and  every  minute  to  be  two  minutes  of 
Meridian  Line,  &c.  which  are  in  the  fame 
'<?,  or  hold  the  fame  proportion  as  the  Me- 
tonal  Parts  made  by  the  addition  of  Se¬ 
ts. 

fad  the  Mcridion.il  Leagues  er  Minutes ,  an - 
Wiring  to  any  Difference  of  Latitude.  Fir  ft  hf- 
he  Table  oj  Meridional  Parts . 

aook  the  degrees  of  either  Latitude  by  the 
t  Side,  and  the  Minutes  overhead,  and  in  - 
Angle  of  Meeting  are  the  parts  for  that 
itude  *,  fo  alfo  look,  out  the  parts  for  the 
ler  j  then  if  both  Latitudes  be  of  the  fame 
ae,  that  is,  both  Norrh,  or  both  South,  fub- 
fft  thefe  one  from  tiie  other,  and  the  Ro 
linders  are  the  Meridional  miles,  or  minutes 

fought. 


Let  one  Lat.  be  d.  20  m.  N 

And  the  other  Lat.  be  43  d. 

1  *  m.  N.  which  gives  287  ; 

®f7° - J 


622 

The  Meridional  Miles  between  thefe  two  i 
tirades  :  which,  if  divided  by  3,  gives 
Meridional  Leagues. 

To  find  the  Parts  by  the  Table  of  Tangents, 

Take  half  each  of  the  given  Latitudes,  ; 
to  each  half  add  45  degrees,  looking  the  T 
gents  of  thefe  Arks  in  the  Table  of  Tangei 
the  diference  of  which  Tangents  divide 
479,  and  the  Quotient  (hall  be  the  Me; 
Leagues  required,  or  by  12^*3,  and  the  Q 
tient  ihali  be  Merid,  Minutes,  or  Miles. 

Thus  the  half  of  jo  deg.  20  m.  is”'| 

25  d.  10m.  which  added  to  45  deg.  >442$ 
nwkes  70  deg.  10  min.  the  Tang  J 

whet 
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whereof  is  the^half  of  43  d.  1  *>  rn.  *y 
is  21  d.  37  m.  and  a  half,  which  ad*/ 
ded  to  45  d.  makes  66  d.  37  m.  ^>364294 
a  half,  the  Tangent  whereof  omit-l 
ting  the  Carafterift.  is - -  J 


The  Merid.  Leagues  207*3  as  before. 


7  $'5  8  <5 
758 


2653 


1320 

1137 


CASE 


-3>  '<*48  •  • 


■  ■r,* 


/C*:; 


aS^<*TH 

1  V-* 
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CASE  I. 

*fhe  Latitudes ■  and  Difference  oj  Longitudes  of  two 
Viaces  given  to  find  the  Courfe  and  Difiance . 

Admit  the  Courfe  and  Difiance  between  the 
Lhard  in  Lat.  ?o  deg.  10  min.  and  Flores  £  one 
of  the  Azores  Ifles  in  Lat.  39  deg.  00  min.  N. 
whofe  difference  of  Longitude  is  20  deg.  be 
required. 


G eometry . . 
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Geometry . 


Having  drawn  the  Meridian  AL  C,  and  laid 
31-5  Leagues  the  Diff  Lac.  inlarged  from  AL  to 
C,  and  on  AL  raifed  a  Perpendicular,  prick 
400  Leagues  the  Diff  of  Long,  from  JE  to  E, 
and  dtawCE,  then  prick  225  Leagues,  the 
true  Diff.  Lac.  from  C  to  A,  alfo  on  A  raife  a 
Perpendicular,  as  A  B,  pricking  thereon  400 
Leagues  from  A  to  B,  and  draw  C  B. 

Then  is  C  the  Lizard,  B  Flores,  according 
to  the  Plain  Chare,  E  Flores  according  to  the 
true  Chare,  CB  the  Diflance  between  them  on 
the  Plain  Chare,  C  E  the  inlarged  Diflance, 
and  C  D  the  true  Diflance,  C  B  the  Rumb- 
Line  between  them  according  to  the  plain 
Chare;  CE  the  true  Rumb-Line.  BCA  is 
the  Courfe  according  to  the  Plain  Chart,  and 
E  C  AL  the  true  Mercator  Courfe,  E  AL  is  the 
true  Difference  of  Longitude,  A  D.  the  true 
Meridian  Diflance  or  Departure. 

Arithmetic!^. 

•v  4  v 

Lar.  t q  deg.  10  min. 

Lar.  39  deg.  00  min. 
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The  half  is- 

25  deg.  5  min. 

1 9  deg.  30  min. 

N.  * 

Which  added  to  4$  deg.  makes 

70  deg.  $  min.*7  TheTan- r44op©$ 
64  deg.  30  min.  j  gents  are  521 504 


379  3  11 9399 
11 17 


Diff.  3 Leagues - - -  5 :6g 

The  Lat«  inlarged,  C  JE. - -  379 


1909 

1895 


14 

As  the  Difference  of  Latitude*'? 
inlarged,  C./E  315  Leagues  jz>49  S11 

Is  tothe  Radius - 10, - — . 

So  is  the  Difference  of  Longi-‘?  . 

tude  E  JE  400  Leagues  - j  2,5  020^° 

To  the  Tangent  of  the  true! 

Courfct  Angle  EC^E  5 id.46m.  J *°>I03749 
Which  fhewerh  the  Courfe  from  the  Lizard 
to  fkm  to  be  S.  W.  6  degrees,  46  min.. 

Weflerly 
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Wefterly,  or  from  Flores  to  the  Liter  d  North 
£aft  6  degrees,  46  minutes  Eafterly  :  but 
by  mcafuring  the  Angie  £ C  &  you’ll  find  the 
Courfe  according  to  the  Plain  Chart  South  Weft 
about  a  quarter  Wefterly. 


For  the  Diftance, 

As  the  Sine  Compl.  of  the  Courfe  1  , 

Cof.  Ang.  E  C  Ai,  51  deg.  46  m.J 


Is  to  the  Diflf.  of  Lat.  C  A 

223  Leagues  - 

So  is  the  Radius-’-" - - 


2,348  $05 


TO, 


To  the  true  diftance  on  the  1 
Rumb  CD - 36©* 5  Leag.  j 


12,34850$ 
*>T$  *909 


But  by  meaCuring  B  C  yon’II  find  the  di¬ 
ftance  according  to  the  Plain  Chart  43$,  fo 
that  the  Plain  Chart  fheweththe  diftance  more 
than  it  is  by  75  Leagues,  and  the  Courfe  more 
Wefterly  than  the  truth,  by  above  half  a  point*  * 
and  the  Departure  a  great  deal  too  much, 


By  the  Gunter. 


Set  one  foot  of  the  Compares  in  31$  on 
the  Line  of  Numbers,  and  extend  the  other 
to  400  *,  then  keeping  the  fame  extent,  fcr- 
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one  foot  on  the  Tangent  of  45  deg.  turning 
the  other  forward,  and  it  will  fall  on  deg. 
46  min*  the  Courfe. 

For  thi  Vifime. 

Set  one  foot  in  $8  deg.  14  min.  of  the  Line 
of  Sines,  and  extend  the  other  to  the  Sine 
of  ninety  degrees,  then  keeping  the  fame  ex¬ 
tent,  fer  one  foot  in  of  the  Line  of  Num¬ 
bers,  and  turn  the  other  forward,  and  it  will 
fall  on  360  the  Difiance  on  the  Bumb*,  there 
is  a  nearer  paflage  between  thefe  two  places, 
which  is  by  the  Arch  of  a-  great  Circle. 

This  Propofition  is  firft  of  ufe  in  a  Voyage. 


CASE  II.  . 

The  Latitudes  of  two  TUces,  and  their  Diflance 
given  :  to  find  the  Courfe  and  Dijferenu  of 
Longitude . 

.  A  fhip  from  the  Latitude  41  deg.  30  m.  N.' 
fails  North  Wefiward  go  Leagues,  till  fhe  be 
in  the  Lat.  44  deg.  00  min.  which  was  her 
Courfe  and  Difference  of  Longitude. 


Geometry. 


V:. 
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\ 


Geometry. 


Firfl,  with  the  Difference  of  Latitude,  and 
Pittance  given  ,  delineate  according  to  the 
third  Cafe  of  Plain  Sailing,  then  produce  the 
Meridian  and  Rumb- Line,  and  lay  68  die  Diffe¬ 
rence  of  Latitude  inlarged  from  C  to  M.  Laftiy, 
through  M  draw  ME  parallel  to  AB. 


Fey 


(<■ 


It 


>■ , 
■  i  ■ 

1  r ; 

rm :  K1 

ft# 


X'm  ;  !i 

it  I 
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For  the  Courfe. 

Arithmetic^, 

<v* 

As  the  Diftance  failed,  CB  7® - 1,84  {098 


Is  to  the  Radius - - 

So  is  the  Differ,  of  the  Latitude 
C  A  50  Leagues  — — — 


•io. 


iC~^i>69%97° 


11,698970 

To  the  Sine  Compl.  of  the  Courfel  s  -  o 

Cof.  Ang.  C.  44  deg.  ^5  m. - j  ^ 

That  is  North  Weft,  3$  min.  Northerly. 


For  the  Difference  of  Longitude, 

Firft,  find  either  by  the  Table  of  Merid. 
Parts,  or  the  Tangents,  the  Meridional  Leagues 
in  the  Difference  of  Lat.  which  are  here  68  ; 
Then  fay, 

As  the  Radius - 10,  - - — 

Is  tothe  Diff.  of  Lar.  inlarged  g 

CM  68  Leagues  - -  j>h*325°9  ^ 

So  is  the  Tangent  of  the  Courfe  ?  * 

t  Ang.C  44  deg.  z$  m.  J*  95  5 


1 1,8x366  ? 


To* 


1 
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To  the  difference  of  Longitude  in  Leagues 
ME6&6. 

Which  Leagues  being  multiplied  by  5,  and 
^he  Product  divided  by  60,  give  3  deg.  20  m. 
the  Difference  of  Longitude,  required. 

By  the  Gunter. 

He  that  hath  well  obferved  the  manner  of  work¬ 
ing  all  along  hitherto  by  the  Gunter, I  cannot  but 
fuppofe,  will  readily  apprehend  the  working 
thereby  of  what  follows,  without  any  more  Di¬ 
rections,  and  therefore  I  fhall  omit  farther 
precepts  for  it,  unjefs  in  fome  few  ufeful  Cafes. 

CASE  III. 

Both  Latitudes  and  the  Courft  being  givers  to  find 
the  Difiance  and  Difference  of  Longitude. 

A  fhip  from  the  Latitude  50  deg.  00  min. 
North,  fails  South  Eaft  by  South  till  fhe  be  in 
the  Latitude  47  degrees,  54  minutes  North, 
what  will  be  her  Diftance  run,  and  the  Differ¬ 
ence  of  Longitude  l 


Geometry. 
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Geometry*  - 

Having  drawn  a  Merid.  Line  C  M*  deferi- 
bed  an  Arch,  la^d  thereon  the  Courfe,  drawn 
the  Rumb-Line  G  M,  and  raifed  the  Perpen¬ 
dicular  E  A  according  to  the  fecond  Cafe  of 
Plain  Sailing,  inlarge  the  Latitude,  and  lay  the 
Difference  of  Latitude  inlarged  6y  8  from  C 
to  M,  and  on  &  raife  the  Perpendicular 
ME. 


*Ibe  Tutor  to  Navigation, 


For  the  Diftance. 


Arithmetic 


.g' f9>9r9S4<5 


Is  to  the  Diff  of  Ur.  CA42  I  1,623249 
So  is  the  Radius - —  - >10 _ 

/  9 

-  


To  the  Diftance  CB  70*3  1 

>  .  » 

**■  . 

For  the  Difference  of  Longitude 

As  the  Radius - - 


1 1,62,32,49 
1,703403 


10, 


Is  to  the  Diff.  ofLat.  inlargedl  _ 

C  M  63*8  Leagues, - — —  J  1.804821 

So  is  the  Tang,  of  the  CourfeT 

Ang.  C  33  deg,  45 min.  ff  9.82489 


To  the  Diff.  of  Long,  1 

42-6  Leagues.- — - - - ff 


11,62971 


By  thefe  two  Canons  was  made  the  tbii 
Traverfe  Tabic,  which  readily  performs  whai 
required  in  this  Propofition. 


cas; 
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CAS£  IV. 

% 

@if  Ldtitudt ,  the  Ccurft  ind  Viflana  of  LAgi- 
thde9  being  givtn3  to  find  the  other  Ldtitudt 
&rd  the  Viftznce. 

Admit  a  fhip  fail  from  Latitude  5  2  deg.oo  m. 
North,  North  Eaft  by  North,  3  degrees  Ea- 
fterly,  till  fhc  has  altered  her  Longitude  2  de¬ 
grees,  3  minutes,  how  much  fhall  fbe  have 
raifcd  the  Pole,  and  what  is  her  difance  failed  ? 


Having  drawn  the  Meridian  CJE ,  described 
an  Arch;  pricked  thereon  the  Courfc,  and 
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/n  the  Ru mb- Line  C  E,  at  the  extent  41 
le  equal  parts,  or  Leagues,  draw  a  para!* 
>  the  Meridian  C  JE  as  F  E;  and  from 
point  E  let  fall  a  Perpendicular  to  C  JE, 
JE  j  then  add  to  the  meafure  of  C  JE 
'  the  difference  of  Latitude  inlarged,  the 
tdional  Leagues  for  3  2  deg.  00  min.  of 
:ude,  and  the  triple  Sum  looked  in  the 
e  of  Meridional  Parts,  gives  3  4  deg.  2  z 
the  Latitude  fhe’s  arrived  in  :  Laftly, 
raft  thefe  Latitudes  one  from  the  other, 
the  difference  turned  into  Leagues,  prick 
Cto  A,  through  A,  drawing  AB  parallel 
E  E 

For  the  Difference  of  Latitude. 
Arithmetic £. 

t  the  Tangent  of  the "7  9,873167 

!fe  Ang.C  36  d.  49  m.  j  —  - - 

the  difference  of  *7 

,k.E/E  4iLeag.  f  ’>612784 

the  Radius* — — - -io - - 


11,61278 4 

DiflF.  of  Lat.  inlarged”7 
54*6  Leagues - — 


Merid.  Leagues  anfwering~7  r 

deP.  no  min.  nf  \  ar.  C  7°  ° 


deg.  oo  min.  of  Lat.  are  j 
hich  add. - - 54.0 


um 

i'riple 


*  73°-9 
21927 

Againfl 


r  v  *  .  -  :  -  W  • 


I 


.v- : 
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Againft  which  in  the  Table  of  Meridit 
Parrs  is  Lat.  34  deg.  22  min. 

For  the  Dijlance . 


As  the  Cofine  of  the  Courfe 
36  deg.  45  min. 

Is  to  the  true  diff.  of  Lat  C  A 

47*$  Leagues - 

-So  is  the  Radius' - 


j>9>9°5  77< 

j*1 ,57485 
— 10 - 


11, 674861 

To  the  difiance  CB  jp  —  1,77 10 pi 
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I  ,  '.  V  ’  .  ? 

CASE  V. 

:mfe  and  Diftanct  and  one  Latitude  being 
•jen,  to  find  the  other  Latitude  and  the  dif- 
?nce  of  Longitude . 


Geometry. 

Ship  from  Latitude  ^degrees,  30 ml- 
North,  fails  South  Weft  by  South  60 
tes,  I  demand  the  Latitude  fhe’s  in,  and 
difference  of  Longitude.  I  protraft  the 
M  z  Courle 
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Courfe  and  Diftance  according  to  Cafe  I 
Plain  Sailing  and  meafuring  the  Different 
Latitude  C  A,  I  find  it  49-9-Leagues,  w; 
I  convert  into  degrees,  by  dividing  by 
This  2  deg.  30  min.  the  difference  of  I 
tude,  becaufe  fhe  depreffes  the  Pole,  I 
ftratt  fromLat.  53  deg.  30  min,  and  the 
mainder  51  deg,  00  min.  is  the  Latitude/ 
a  rrived  in.  Then  either  by  the  Table  of 
ridional  Parts,  or  that  of  Tangents,  I  find 
inlarged  Difference  ot  Latitude,  as  fortr 
direded,  and  prick  that,  vl\.  81  -6  from 
/£.  Laffly,  on  JE  I  raife  a  Perpendicuh 
C  M  as  M  E,  and  produce  the  Rumb-i 
C  B  till  it  meets  with  M  E. 

Arithmetic £. 

r 

Toy  the  Difference  of  Latitude, 

As  the  Radius  io" - 


Is  to  the  Diftance  failed  C  B 
60  Leagues. 

So  is  the  Cofine  of  the  Courfe 


u/'979 


To  the  Difference  of  Latitude 
C  A  49*9  Leagues. 


■  '  •  "  ;;  * 
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converted  into  degrees,  is  2  deg.  30 
fere,  the  Difference  of  Latitude,  which 
i&ed  from  $3  deg.  30  min,  leaves  51 
00  mih.  the  Latitude  required.  The 
ence  of  which  two  Latitudes  inlarged  is 
Leagues. 


For  the  Difference  of  Longitude. 


ie  Radius 


ference  of  Latit 
8r6 
the 


.  inlarged*^ 


1,911690 


Tangent  of  the  Courte!  8  8 

’Ie  C33  deg.  45  mm.  j 


11 ,7^581* 

;  Difference  of  Longit.~| 

54-5  Leagues,  which  >  1,73653* 
d  by  20,  or  multiplied  J 
y  3,  and  then  divided  by  60,  makes  2 
min.  and  a half* 


By  the  Gunter, 

For  the  Difference  of  Latitude, 


one  foot  in  the  Sine  of  90  deg.  and  ex¬ 
ile  other  to  the  Sine  of  56  deg.  1  5  min. 
;eeping  the  fame  extent,  fet  one  foot  in 
1  the  Line  of  Numbers,  and  the  other 
M  1  turned 


-  a 

v 
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turned  backward,  will  fall  on  49*9  Leaj 
the  Difference  of  Latitude,  which  conv< 
into  degrees,  is  2  deg.  50  min.  which  2 
30  min.  becaufe  fhe  depreffes  the  Pole, 
ftraft  from  5 $  deg.  30  min.  and  the  Ren 
der  <5 1  deg.  00  min  is.  the  Latitude  the  fi 
in.  The  Difference  of  which  two  Lath 
lnlarged  is  81  *6. 

For  tht  Difference  of  Longitude. 

Set  one  foot  of  the  Compares  in  the 
gent  of  4$  deg.  00  min,  and  extend  the< 
to  the  Tangent  of  33  degrees,  4$  min 
then  keeping  the  fame  extent,  fet  one  fo 
81 '6  on  the  Line  of  Numbers,  and  tun 
other  foot  backward,  and  it  will  fall  on 
Leagues,  the  Difference  of  Longitude. 

There  be  feveral  other  Proportions  of 
tutor's  Sailing  :  as 

6 .  By  the  one  Latitude ,  Diftance,  Rumb 
Departure,  to  find  the  Courfe,  Latitude  the  S 
in,  and  the  Difference  of  Longitude. . 

7.  By  the  Departure  -and  both  Latitudes  g 
to  find  the  Difiance  run.  Difference  of  Long 
and  Courfe. 

8.  The  Courfe,  one  Latitude,  avdtheDep 
given,  to  find  the  Dijtance,  Difference  of 
tude,  and  Difference  of  Longitude . 

But  thefe  being  of  no  great  ufe,  I  fh 
mit  the  Hi)  and  infer  t  two  or  three  Prc 
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s  of  Sailing,  under  a  Parallel  of  Latitude. 

r})g  Difference  of  Longitude  between  two  places 
otk  in  one  Parallel  or  Latitude  being  given ,  to 
\nd  the  Difiance  between  them. 

f  a  Ship  fail  in  the  Latitude  51  deg.  50 
r.  till  her  Difference  of  Longitude  he  5  d. 
n.  what  will  be  her  diftance  run  ? 

Geometry. 

rirff  draw  a  flraight  Line,  as  A  C,  and  fet- 
^one  foot  of  the  Compares  in  A,  with  60 
?rees  of  the  Chords ,  defcribe  the  Arch 
?  M,  and  prick  thereon  deg.  90  min. 
t  Latitude  from  P  both  ways  to  N  and  M  j 
bn  laying  a  Rular  fromaM  to  N,  crofs  the 
le  A  P  inR  ;  afterwards  prick  A  R  from  R 
L,  that  is,  double  A  K,  and  alfo  A  P,  and 
bribe  the  Arches  L  B,  C  D. 

Laftly>  taking  100  Leagues  from  the  Line 
equal  parts,  prick  it  from  C  to  D,  and 
iw  C  D,  and  D  A  and  B  L  :  then  is  A  the 
le,  AC  and  A  D  two  Meridians,  D  C  an 
j-chof  the  Equinoftial,  B  L  an  Arch  of  the 
| rallel  of  §1  deg.  30  min.  Lar.  A  R  is  the 
dine  of  the  Latitude,  A  L=A  R  dot  b'cd  , 
C=A  P  doubled,  A  R  and  A  P  are  doubled 
jt  of  neceflity  :  for  the  hundred  Leagues 
M  4  Differ cn.e 


i}8  4  he  rTtttoy  to  iV dvigatiow* 


Difference  of  Longitude  might  have  bt 
Jayed  on  the  Arch  P  N,  and  the  Diftancenv 
fured  by  an  Arch  defcribed  in  A  R  *,  but  i 
conveniency  that  our  Line  of  equal  parts  mi^ 
ferve,  without  doubling,  halving,  or  taking 
new  Line, 


Arithmti 
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'  -  i 

Arithmetic^. 

I- 


the  Radius  or  Sine  of  90 
.  A  C - * — - - 


ssjai'?— }«»■* 

s  the  Difference  of  Longit.  ?  ! 

§  deg,  or  ioo  Leagues  j  2j 


L,000000' 


he  Diftance  in  the  Parallel' 
6 2*3  Leagues.  - - 


n,794H9. 

i>794lA9 


i  Diflance  in  any  Tar  allel  of  Latitude  being 
hen,  to  find  the  Difference  of  Longitude . 

’  a  Ship  fail  Bo  Leagues  Eaft  or  Weft  in 
Latitude  $1  deg.  o®  min.  what  will  be. 
Difference  of  Longitude  ? 


M  5 


G  eometry. 


X3.7 


©  \  i 

6  >21 

\  Geometry* 

Having  drawn  the  Meridian  A  C,  and 
6o  degrees  of  the  Chords  deferred  the  i 
K  M,  and  pricked  the  Latitude  from  P 
ways  to  N  and  M,  made  the  mark  R,  dou 
A  R, and  A  P,  and  defcribed  t!.c>.  Arches 
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L  B,  as  in  the  Iaft  Propofirion *,  rake  So 
jues  from  the  Line  of  equal  part?,  and  pries 
1  L  to  B,  and  draw  B  L  and  D  C. 

j 

4  * 

Arithmetics 

>  ej  J  _ 

he  Co  fine  of  the  Latitude 
leg.  oo  min  A  L - * 


9>  79**7 


i  the  Radius  or  Sine  of  90 

AC  - . — > - 

s  the  Diftance  failed  B  L 
.eagues  — - 


00000 


1,903090 


11,903090 

he  Difference  of  Longitude"! 

127  Leagues - — - j\  2>IC42U 

ph  turned  into,  degrees,  is  6  deg.  2 1  min 
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9,  ibe  Difiance  failed  under  any  parallel,  and 
Difference  of  Longitude  being  given ,  to  find 
Parallel  or  Latitude . 

Tf  a  fhip  fail  Eaft  or  Weft  70  Leagi 
and  thereby  make  her  Difference  of  Lon 
rude  4  deg.  90  min.  what  is  the  Parallel  or 
titude  fhc  has  failed  under  ? 


Gmti 
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Geometry. 


Having  drawn  the  Meridian  A  C,  and  with 
60  degrees  of  the  Chords  defcribed  the  Arch 
N  M,  and  with  AC  ( the  double  of  A P } 
defcribed  the  Arch  D  C,  and  laid  90  Leagues 
the  Difference  of  Longitude,  from  C  to  D, 
and  drawn  D  C,  A  D,  prick  70  Leagues,  the 
Diftance  on  C  D  from  C  to  F,  and  through 
F  draw  a  parallel  to  D  A,  as  FZ,  then  with 
Z  C  as  Radius  fetting  one  foot  of  the  Com- 
paffes  in  A,  with  the  other  defcribe  the  Arch 
B  L:  Laftly,  bifeft  A  L  with  a  Line  at  right 
Angles  thereto, asN  M;  then  is  the  Arch  P  N 
or  P  M  cut  off  by  this  Line,  equal  to  the  La* 
titude. 

Arithmetic 


As  the  part  of  the  Equinottiaf 
C  D  90  Leagues, the  Difference 
of  Longitude - • - 


,95424* 


Is  to  the  Semidiameter  of  the' 
Equino&Ld  C  A  the  R  or  s. 
go  deg.  ■.  l. 


So 
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So  is  that  part  of  the  Parallel^ 

LB  70  Leagues,  the  Diftance  J>  1,845:098 
failed  - J 

1 1,845098 ' 

To  the  Semidiameter  o  f  the"'* 
parallel  A.  B,  the  Cofine  of  the  >  9,89085 6 

Latitude - - - - - J 

And>he  Latitude  is  38  deg.  57  min. 

There  be  feveral  other  of  this  kind,  as 

Admit  two-  (hips  under  the  Equinoctial; 
and  100  Leagues  diftant  afunder,  and  they  fail 
both  direCtly  North  $50  Leagues,  how  far 
will  they  then  be  afunder? 

Two  fhips  in  Latitude  50  degrees,  40  mi¬ 
nutes  North,  difiant  $0  Leagues  one  from  the 
other,  and  they  fail  both  dircCtly  North  700 
Leagues,  it’s  required  how  far  they  fhall  be* 
then  diftaEt  afunder  both  in  degrees  of  Longi¬ 
tude  and  Leagues,  .  . 


CHAP; 
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m 

li 

■rJilft 


o 


To  make  a  Slier  cat  or  s  Chart, 


»,?N 

-V,  ; 


Rr'rW 


THe  Chart  may  be  made  either  general 
for  the  whole  World,  or  particular,  for 
fome  cerca in  parr  thereof. 

He  that  underftands  the  making  of  the  one 
cannot  be  ignorant  how  to  proceed  for  the 
other :  therefore  I  fhall  only  fhew,  To  defer iU 
a  Particular  Chart  for  fome  certain  numbers  of 
Degrees  of  Longitude  and  Latitude,  more  or 
lefs,  according  as  a  Voyage  fhall  require. 

Let  it  be  required  to  graduate  a  chart  for  a 
Voyage  between  the  .  Parallels  of  44  deg.  and 
5  o  min.  of  Latitude,  and  to  contain  5  min.  of 
Longitude. 

Firft,  draw  the  North  and  South  Line  A  E, 
and  crofs  it  at  right  Angies  in  the  point  A  with 
another  right  Line  A  D,  reprefenting  the  Pa¬ 
rallel  of  44  Degrees.  Then  taking  60  from 
any  Line  of  equal  parts,  or  Diagonal  Scale, 
prick  it  on  A  D  five  times  from  A  to  D,  for 
the  five  Degrees  of  Longitude,  marking  them 
1,  2,  &c.  as  in  the  Draft,  fubdividing  each 

of  chefe  Degrees  into  ten  equal  pare,  which 

will 
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will  be  fix  minutes  each,  and  afterwards 
through  A  draw  A  B  parallel  to  D  C. 

Secondly,  look  in  the  Table  of  Meridional 
Parts,  for  the  parts  anfwering  to  both  Lati¬ 
tudes, 


3474 

294,- 


5  29  the  dife 


The  difference  of  thefe  Numbers  anfwering 
to  both  Latitudes,  vj%.  52 y  miles,  take  from 
the  Diagonal  Scale,  and  prick  on  the  Meridi¬ 
ans  from  A  to  B,  and  from  D  to  C,  and  draw 
Be:  the  Parallel  of  50  degrees  of  Latitude* 
fo  are  both  the  extreme  Meridians  and  Parallels 
drawn. 

Thirdly,  through  1,2,  3,4,  &c.  of  the 
Line  A  D  draw  parallels  to  A  B,  which  will 
be  the  Meridians  of  the  Chart.-  Now  if  you 
have  a  Meridian  Line  anfwerable  to  the  equal 
parts  ufed,  as  there  is  on  the  Gunter’s  Scale, 
it’s  but  transferring  the  Divifions  thereof  to  the 
Meridian  A  B,  either  by  laying  the  edge  of  the 
•  Scale  that  has  the  Meridian  Line  graduated  on, 
to  the  Meridian  AB,  or  taking  them  with  the 
Compares,  &c.  and  through  thefe  points  45 
deg.  46  deg.  47  deg,  &c.  of  the  Meridian 
A  B}  drawing  parallels  to  A  D,  and  the  Chart’s 
completely  graduated. 

Elfe  taking  out  of  the  Table  of  Meridional 


Pans 
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Parts  the  Numbers  for  Latitude  44  deg.  and 
any  other  grad,  you  have  a  mind  to  prick 
down,  and  fubftrad  them  one  from  the  other, 
and  the  Difference  taken  from  thex  Diagonal 
Scale,  lay  from  A  upwards. 

Thus  the  parts  for  <Jj7  £|]>are<[  =  ^ 

257  Diff. 

The  Difference  2^7  prick  from  A  to  47  deg. 
fo  proceeding  for  the  reft,  even  the  fubdivifi- 
OFiSalfo, 

If  the  two  extreme  Latitudes  be  one  South, 
and  the  other  North,  and  not  both  in  one  He¬ 
misphere,  then  add  the  Meridional  Parts  of 
both  Latitudes  together,  and  the  fum  pricked 
on  the  North  and  South  Line  gives  the  length 
of  the  Chart.  You  may  defcribe  a  Cornpafs 
in  fome  convenient  place,  and  draw  the  Rumb- 
Lines  as  in  the  firft  draught. 

Laftly  on  the outfrde of  DC  make  another 
Line  of  equal  parts  XZ,  whereof  each  de¬ 
gree  may  be  twice  as  large  as  a  degree  of 
Longitude,  and  divide  and  graduate  it,  as  you 
fee  in  the  Draught :  I  (hall  call  this  Line  the 
Affiant. 

Sometimes  you  muft  ufe  the  Line  AD  as  a 
Line  of  Leagues,,  and  then,  will  this  Affiant 
Line  be  of  ufe,  and  not  elfeB 
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To  lay  down  a  place ,  or  ma\e  a  prick  on  the 

Chart . 

To  lay  down  a  place  by  the  Courfe  and  Diftance.. 

—  ft  - 

Admit  you  have  failed  from  A,  a  place  in 
Latitude  44  deg.  North,  4S  Leagues  North 
North  Weft,  and  it  be  required,  to  prick  the 
place  the  fhip  is  in. 

Take  48  Leagues  out  of  the  Line  of  Lon¬ 
gitudes  A  D,  and  enter  it  on  the  fecond  Rumb, 
or  North  North  Weft  Line  from  A  to  a,  the 
neareft  Diftance  from  a  to  AD  prick  in  the 
Ajfi&ant-Line  from  X  to  b,  and  it  (hews  that 
the  fhip  is  now  in  Latitude  46  deg.  14  min. 
to  which  Latitude  look  on  the  Meridian  AB, 
fettheLecter  I. 

Secondly,  through  the  point  1  draw  the 
parallel  of  Latitude  IE,  and  where  that  cuts 
the  Rumb  Line,  as  at  c,  is  the  place  die  fh:p 
is  in. 

m.  \ 

•  To  lay  down  a  place  by  its  Latitude  and  LongU 

tude. 

Draw  a  Meridian-Line  at  the  Longitude  of 
the  place  given,  and  a  parallel  of  Latitude  at 
the  Latitude  given,  and  the  point  where  this 
Meridian  and  Parallel  crofs,  or  cut,  is  the  prick 
reprefenting  the  place. 

By 
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By  the  cow  ft  and  Latitude  to  lay  down  a  place ,  or 
ma\ea  pric £. 

Admit  from  G  a  place  in  Latitude  46  deg* 
4  min.  I  fail  North  Weft  by  North,  till  I  am, 
in  Latitude  48  deg.  6  min.  and  would  prick 
the  place  of  the  fhip.  Through  48  deg.  6  m. 

I  draw  the  parallel  of  Latitude  eg,  and 
through  C  I  draw  a  parallel  to  the  North  Weft 
by  North  Rumb  Line,  as  ci,  and  where  that 
cuts  the  parallel  eg,  as  at  i,  is  the  fhips  place. 
What  has  been  done  thus  by  drawing  Lines, 
jmiy  be  performed  by  the  intcrfeftion  of  two 
fmall  Arches,  or  Lines  and  a  Rular,  without 
drawing  long  Lines:  for  a  Rular  will  fupply 
Lines  without  drawing  them. 

To  find  the  Latitude ,  Longitude ,  Courfe  and  Di- 
jlance  between  any  two  places  already  laid 
down  in  the  Chart , 

To  find  the  Latitude, 

Take  with  the  Compares  the  neareft  Di* 
ftance  between  the  given  place  c,  and  fome 
parallel  of  Latitude,  as  A  D  j  then  fetting  one 
foot  of  the  Compares  on  the  end  of  the  paral¬ 
lel,  as  at  A  apply  that  extent  to  the  graduated 
Meridian,  the  right  way  (  vi?,  that  way  that 


the  place  lyeth  from  the  parallel  3  and  the  o- 
ther  foot  will  fhew  as  at  I,  the  Latitude  of  the 
place. 


To  meafure  the  Longitude,  or  rather  Difference  of 
Longitude . 


Take  with  the  Compaffes  the  neareftDi- 
flance  between  the  given  place  c  and  fome 
Meridian  as  AE  ;  then  fetting  one  foot^on  the 
end  of  the  Meridian  A,  apply  the  extent  to 
the  graduated  parallel,  and  the  other  foot  will 
fhew  the  Difference  of  Longitude. 

m 

To  find  the  Courfe  between  any  two  places  in  the 
Chart. 


Lay  a  Rular  over  the  two  places,  as  ci,  fee 
what  Rumb-Line  runs  parallel  thereto,  as  A  lj 
and  that  fhews  the  Courfe  :  But  if  the  Rumb- 
Lines  be  not  drawn,  take  do  deg.  from  the 
Chords,  and  fetting  one  foot  in  O,  where  the 
Rular  cuts  fome  Meridian,  defcribe  the  obfcure 
Arch  p  q,  which  meafured  on  the  Line  of 
Rumbs  on  your  Scale,  fhews  the  Courfe  three 
points  from  the  Meridian,  vi\-  North  Weft  by 
North. 
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To  meafure  the  Diflance  between  two  places.  - 

If  the  two  places  differ  only  in  Latitude,  the 
Difference  of  Latitude  is  the  Diflance  between 
them.  If  the  two  places  are  both  in  the  fame 
Latitude,  take  the  Diflance  between  them, 
and  apply  the  Compaftes  to  the  graduated  Me¬ 
ridian,  one  foot  (landing  as  much  above  the 
Latitude,  as  the  other  below,  the  Degrees  in¬ 
tercepted  is  the  Diflance,  or  rather  thus,  take 
a  Degree  of  the  Meridian  at  that  Latitude,  and 
turn  it  between  the  two  places  by  a  flraighc 
Line,  and  fo  often  as  you  fhall  find  that  length 
between  the  two  places,  fo  many  fcore  Leagues 
is  the  diflance  between  them. 

If  the  two  places  differ  both  in  Latitude  and 
Longitude,  take  the  difference  of  Latitude  be¬ 
tween  them  in  degrees  from  the  Line  AD,  and 
laying  a  Rular  upon  the  two  places,  apply  one 
point  of  the  Compares  fo  to  the  edge  of  the 
Rular,  that  the  other  turned  about  may  juft 
touch  fome  Eaft  or  Weft  Line  crofted  by  the 
Rular ;  then  take  the  diflance  by  the  edge  of 
the  Rular,  from  the  place  where  the  Compaftes 
relied,  to  the  place  where  the  Rular  croftes 
thefaidEafl  and  Weft  Line,  that  extent  mea- 
fured  on  the  Line  AD,  fhewsthe  Degrees  or 
Scores  of  Leagues  between  the  two  places. 
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7b  keep  &  Mercator-Account  of  the  Ships  place  daily 

by  the  obfetued  Latitude ,  and  the  CQuvfe* 

Admit  a  Ship  fail  from  A,  a  place  in  Lati¬ 
tude  North  44  deg.  oo  min.  North  by  Weft: 
till  fhe’s  arrived  in  the  Latitude  44  deg.  30  in, 
and  from  thence  North  Weft  by  North  till  in 
the  Latitude  4j  deg.  r  8  min  and  afterwards 
North  Weft  brWeft  till  flie  fall  m  Latitude  46 
dee.  what’s  the  difference  of  Longitude,  and 
alfo  the  Courfe  and  Diftancemade  good  from 
the  firft  place  of  Departure  ? 

Firft  draw  the  parallel  of  44  deg.  50  mm. 
Latitude,  where  it  cuts  the  North  by  Well,  or 
firft  Rumb-Line  from  the  Meridian,  as  at  c, 
is  her  place  on  that  Rumb  ,  then  draw  the  pa¬ 
rallel  0T45  deg.  18  min.  Latitudede,  and  con¬ 
tinue  the  North  Weft  by  North,  or  third 
Rumb  Line,  till  it  cuts  it  in  f;  then  through  c 
draw  a  parallel  to  the  Rumb  Line  A  f  as  eg, 
-the  ooint  e  where  it  cuts  the  Parallel  of  Lati- 
tudeP°s  the8|hip  attheend  of  her  North  Weft 

bv  North  Gourfe.  ,  r  .  ,  , 

Thirdly,  draw  the  parallel  of  46  deg.  and 

continue  the  North  Weft  by  Weft  Rumb  Line, 
till  it  cut  it  in  h,  and  through  g  draw  a  pa¬ 
rallel  to  Ah  as  gi,  fo  is.i  her  P1**  at •‘aft- 
now  taking  ik,  and  applying  it  to  ADyoull 
find  Ihe’s  2  deg.  20  mm.  Longitude  Weft  from 
A  ;  and  by  laying  a  Rular  over  A  and  1,  you 
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will  find  by  comparing  it  with  the  Rumb-Lines 
(he  has  made  a  North  Weft  by  North  half 
Wefterly  Courfe,  or  better,  &c. 

Arithmetic 

Xc  may  be  performed  by  the  third  Cafe,  or 
Proportion  ©f  Mercators  Sailing. 

This  way  of  keeping  an  account  of  a  Voy¬ 
age  is  not  contemptible  in  parts  where  there  is 
ia  certainty  of  a  clear  Heaven  to  obferve  in,  fo 
that  care  be  taken  ftill  to  reCtifie  the  Compafs, 
keep  her  fteered  fteady,  Leeway  allowed  for, 
and  the  Currents  tryed  once  a  day,  all  which 
trouble  is  fufficiently  recorapenfed  in  the  omit¬ 
ting  the  continual  keeping  an  account  of  the 
Diftance. 

But  it  is  objected,  that  becaufe  there’s  no 
way  of  examining,  or  difcovering  whether  any 
error  be  in  their  account  or  not,  unlefs  fome 
fmall  glimpfe  from  the  Variation,  and  if  dis¬ 
covered,  yet  here’s  no  way  of  correcting  it, 
until  fome  way  be  found  for  obferving  the 
Longitude  (after which  this  will  be  thebeft 
and  only  way;  it’s  not  a  fafe  method  to  re¬ 
ly  on. 

To  which  I  anfwer,  that  if  an  account  of  the 
fhipsway  be  kept,  alfo  the  correction  may  be 
made  by  that:  but  then  it  will  be  better  to  keep 
the  whole  account  by  her  Courfe  and  Diftance 
and  correCt  by  the  obferved  Latitude,  like  as 
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in  Plain  Sailing  :  and  as  it  doth  follow. 

- 


To  fyip  a  tm  account  of  the  jljips  place  daily , 
by  her  Courfe  and  Diflanct. 


Admit  a  fhip  fail  from  A  in  latitude  44 
deg!  oO  min.  North,  North  North  Weft  60 
leagues,  or  180  miles,  then  Weft  North  Weft 
2  o  Leagues,  or  90  miles :  Afterwards  North  by 
Weft  half  Wefterly,  20  Leagues,  or  60  miles  : 
and  it  be  demanded  what  Latitude  fhe  s  in,  the 
Difference  of  Longitude,  and  the  Courle  and 

Diftance  fhe  has  made  good  ?  .  , 

Taking  60  Leagues  from  the  Line  AD,  pricK 
them  on  the  North  North  Weft  Line  from  A 
to  m,  and  taking  the  neareft  Diftance  to  AD, 
and  applying  it  to  the  Line  X  Z,  you  11  find 
fhe’s  in  the  Latitude  46  deg.  48  min.  then 
drawing  the  parallel  of  4^  deg.  48  min.  Lati¬ 
tude,  and  producing  the  North  North  Weft 
Line,  they  will  meet  in  m  the  firft  point. 

Secondly,  through  m  draw  a  parallel  to 
the  Weft  North  Weft  Line,  as  m  n,  and  lay 
thereon  20  Leagues  from  m  to  o,  and  taking 
the  neareft  Diftance  from  o  to  the  parallel 
a6  deg.  48  min.  Latitude  m  q,  fet  it  on  the 
Afliftant  Line  from  p  to  r,  which  fhews  you 
are  now  in  Latitude  47  deg.  22  min.  and 
drawing  the  parallel  of  42  deg.  zi  min.  Lati¬ 
tude.  where  it  cuts  ifto  as  at  n,  is  her  place 
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the  Chart  at  the  end  of  the  fecond  Courfe’ 
rhirdly,  through  n  draw  a  parallel  to  the 
■th  by  Weft  half  Wefterly  Rumb-Line,  and 
k  thereon  20  Leagues  from  North  to  South, 
taking  the  neareft  diftance  from  South  to 
rh  Weft,  the  parallel  of  42  deg.  22  min. 
tude,  apply  it  to  the  Aftiftant  Line,  from 
u,  which  will  fhew  the  Latitude  now  to 
48  deg.  20  min.  Laftly,  draw  the  paral- 
f  48  deg.  20  min.  and  where  it  cuts  n  s 
:  t,  is  the  Chips  place  at  the  end  of  this 
i  Courfe.  Thus  rnuft  they  be  proceeded 
i  if  more.  Now  find  the  Longitude  of  the 
it  t  by  the  former  Dire&ions,  and  alfo 
Courfe  and  Diftance  made  good  from  A. 


CHAP.  VI. 

Ohfervation ,  and  the  Ufe  of 

Injlrunients. 

\ 

^ His  Art  of  Traverfing  and  Caravanning 
over  freptune' s  vaft  Dominions,  is  not  a 
le  or  ftngle  Science  •,  but  a  Complication 
ic  three  moft  noble  Sciences,  Arithmetic 

N  Geometry* 
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Geometry  ,  and  Aftronomy It  makes  ufeoi 
xithmetick  for  Computation  *  Geometry 
Delineation  and  Demonft  ration  j  and  A1 
nomy  for  Obfervation  :  which  is  clearly 
preyed  in  his  Majefties  Silver  Badge  won 
the  Blew-Coat-Children  of  the  Royal  Found 
■in  Chrifts  Hoff  itd,  whereon  are  three  Wc 
for  thefe  three  Sciences. 

The  fir  ft  of  thefe  with  the  Table  of  N 
bers  is  Arithmetick  ;  the  fecond  with  the 
angle  is  Geometry  :  and  the  third  witl 

Foreftaff  Aftronomy. 

Thus  far  having  dealt  with  the  two 
without  the  third,  here  I  fhall  handle  the  t 
yet  not  without  the  two  firft  (  it  being  in 
fible)  neither  here  fhall  I  meddle  with  i 
of  Aftronomy  *,  but  only  fo  much  as  imn 
ately  and  diredly  tends  to  Navigation, 
Nautical  Obfervation. 


four.  ''o 


Cceleftial  Obfervatton  is  founded  on  thefe 
Principles. 

That  when  many  Circles  are  concentricity 
incs  drawn  from  their  Center  to  the  Cir- 
fences,  divide  them  all  in  the  fame  man- 
is  in  Example. 

the  Circles  DE  E,  FG  R  be  defcribed 
he  fame  Center  H,  and  the  Lines  FI  F  D, 
.  drawn,  the  Arches  DA,  F G  /hall  be 

N  2  like 


178  the  T ntor  to  Navigation. 

like  parts  of  their  Circumferences,  arid  < 
tain  a  like  number  of  Degrees. 

2.  That  the  Terraqueous  Globe  or  Ma 
Earth  and  Water  we  live  on,  compared  i 
the  Sphere  of  the  Sun  (  or  rather  Earths  Or 
5s  of  no  fenfible  quantity,  but  only  as  a  p 
xr  mere  point  in  refpeft  thereof,  and  cc 
quently  that  any  point  on  the  Earths  Shi 
may  very  well  be  accepted  for  it’s  Cente 
ajfo  for  that  of  the  Heavens.  Then 
is  the  Center  of  every  Inftrument  fubftit 
^Center  of  the  Heavens. 


*• 
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e  Figure  of  the  Fore* faff.. 


?  Defcription  and  life  of  the 
Fore  jiafy  or  Crofs-ft&jf. 


otififts  of  a  straight  fquare  graduated  Staff, 
four  Croffes  or  Vanes :  the  firft  and  fhorceft 

N  1  h 


Navigation. 

is  called  the  Tin  Crofs  or  Vane,  and  belonj 
that  fide  of  the  fiaff  where  the  Divifron 
gin  at  about  three  degrees,  proceeding  tow 
the  Eye  for  flat)  end  to  ten  degrees:  fc 
times  the  Thirty  Crofs  is  fo  made,  as  that 
breadth  thereof  ferves  infiead  of  this  Tina 
The  nexr  longer  is  called  the  Thirty-Crofs , 
belongs  to  that  fide  of  the  ftaif  where  th 
vifions  begin  at  ten  degrees,  and  end  at  fl 
degrees  \  and  this  is  called  the  Thirty-1 
half  the  length  of  the  Thirty-Vane  will  r 
on  this  Thirty- fide  from  30  deg.  to  23  de| 
min.  and  the  whole  length  from  30 deg.  t 
47  m  n. 

The  next  longer  is  called  the  Sixty-C 
and  belongs  to  that  fide  where  the  divi 
begin  at  20  deg.  and  end  at  60,  and  isc, 
the  fixty-fide.  The  length  of  this  Crofs 
reach  on  this  fixty-fide  from  60  deg.  t 
30  deg. 

The  longefi:  Crofs  ifr-called  the  Ninety-C 
and  belongs  to  that  fide  where  the  divifion 
gin  at  30,  and  end  at  90,  and  is  callec 
ninety  fide  of  the  ftaflf. 

Sometimes  the  feveral  fides  of  the  fiaff 
numbered  alfo  with  their  Complements  t 
in  finall  Figures. 

The  ufe  of  the  .Fore- faff. 

The  chief  Ufe  is  either  to  take  the  Alt 
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the  Sun  or  Stars,  or  the  diftance  of  two 
■s,  and  the  Ten,  Thirty,  Sixty  and  Ninety 
ffesare  to  beufed  according  as  the  Altitude 
Diftance  is  greater  or  leffer,  that  is,  if  it  be 
than  ten  degrees  ufe  the  Ten  Crofs  *,  if  kfs 
a  thirty  degrees,  the  Thirty  Crofs  *,  if  lefs 
i  fixty  degrees,  the  Sixty  Crofs :  above- 
ch  it  is  not  fo  convenient  for  ufe  as  other 
ruments. 

To  obferve  an  Altitude, 

5lace  the  flat  end  of  the  ftaff  to  the  outfide 
your  eye,  as  near  as  you  can,  not  to  hinder 
\r  fight,  and  look  at  the  upper  end  of  the 
>fs  for  the  Center  of  the  Sun,  or  Star,  and 
die  lower  end  for  the  Horizon :  but  if  you 
the  Sky  inftead  of  the  Horizon,  draw  the 
)fs  a  little  nearer  to  your  Eye*,  but  if  you 
the  Sea  inftead  of  the  Horizon,  put  the 
ifs  a  little  further  from  your  Eye,  and  fo 
itinue  moving  and  removing  the  Crofs  rill 
a  fee  exaftly  the  Sun  or  Scars  center  by  the 
)  of  the  Crofs,  and  the  Horizon  by  the  iow- 
end  thereof.  The  degrees  and  minutes  cut 
the  minor  edge  of  the  Crofs,  upon  the  fide 
the  ftaff  peculiar  to  the  Crofs  you  ufe,  is 
?  prefent  Altitude  of  the  Sun  or  Star  :  but 
it  be  the  Meridian  or  greateft  Altitude  which 
uare  to  find,  you  muft  continue  your  Ob- 
:vation  as  long  as  you  find  the  Altitude  in- 

N.  4  create  j 
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creafe,  fill!  drawing  the  Crofs  nearer  to  )< 
Eye  j  but  when  you  perceive  the  Altitude 
diminifhed,  which  )ou’ll  eafily  difcover 
feeing  at  the  repetition  of  the  Obfervation, 
St  a  infiead  of  the  Horizon,  forbear  any  fartl 
Oofervation,  and  do  not  alter  your  Crofs  y  1 
as  the  Crofs  fiands,  count  the  degrees  and  3 
nutes  on  the  fide  proper  to  the  Crofs,  wh 
gives  the  Meridian  Altitude  required  ;  andi 
Meridian  Altitude  fubfirafted  from  90,  gi 
the  lenith  Difiance,  if  it  be  not  graduated 
the  fiaft. 

If  it  be  hazy,  or  fomewhat  thick  weatli 
the  Fore-fiaff  may  thus  be  ufed  5  but  if 
Sun  fhine  out,  they  either  obferve  the  up 
Limb  of  the  Sun,  and  afterwards  fubfiraft 
Sun’s  Semidiameter  from  the  Altitude,  or  < 
ufe  a  coloured  Glafs  on  the  top  of  the  Crofs 
defend  the  fight  from  the  fplendor  of 
Sun. 

To  obferve ■  the  Difiance  of  two  Stars}  or  the  Mot 

Diftance  from  a  Star. 

Place  the  ScafPs  flat  end  to  the  Eye,  as 
fore  directed,  and  looking  to  both  ends  of 
Crofs,  draw  it  nearer,  or  remove  it  farther  fir 
the  Eye,  as  you  fhall  find  occafion,  till  j 
can  fee  the  two  Stars,  the  one  on  the  one  e 
and  the  other  on  the  other  of  the  Crofs ;  tl 
look  what  degrees  and  minutes  are  cut  on 
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e  of  the  Staff  belonging  to  that  Vane  in  ufe, 
i  that  is  the  true  difiance  required. 

Some  ufe  this  Crofs-ftaff  backward,  in  t^- 
ig  the  Sun’s  Meridian  Altitude,  thus. 


mnfy  a  backward  Obfervation  of  the  Sim’s  Al¬ 
titude  with  tbs  Crofs-ftajf. 


fou  mufi  have  an  Horizon  Vane  ro  fix  up*  - 
the  Center,  or  eye-end  of  your  ftaff}  ajfo 
liooe  of  Brafs  to  fit  on  to  the  end  of  any  of 
Croffes,  which  is  infiead  of  a  Sight-Vane. 
“H,  when  you  would  obfeive,  having  put 
the  florizon-Vane,  and  fix’d  the  Shooe  9o 
end  of  a  convenient  Crofs,  turn  your  back 
he  Sun,  and  looking  through  the  fight  in 
Brafs  Shooe,  lift  up  or  down  the  end  of  the 
£  till  the  (hadow  made  by  the  upper  end 
the  Crofs,  fall  upon  the  flit  in  the  Horizon- 
e*,  and  at  the  fame  time  you  can  fee  the 
izon  through  the  Horizon-yane,  then  the 
>rees  and  Minutes  cut  by  tqe  Crofs  on  the 
per  fide  is  the  Altitude:  but  if  there  be 
d  a  Lens,  or  a  final!  double  Convex-Gluts 
be  upperend  of  the  Vane,  to  contract  the  . 
-beams  and  cafit  a  fmall  bright  fpot  on  the 
izon- Vane,  poffibly  it  may  be  found  more-: 
venient  than  the  fhadow,  for  as  much  as 
is  commonly  imperfect  and  double. 

]Nt  5  But 
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But  if  the  Declination  be  the  fame  w; 
that  the  Meridian  Altitude  is,  and  alfo  grej 
er  than  the  Meridian  Altitude,  then  the  Si 
or  Star  may  have  two  Meridian  Altitudes 
twenty  four  hours,  vhs.  the  one  above  f 
Pole,  and  the  other  below.  And  then  t 
fum  of  the  Codeclination  and  Altitude  is  t 
heighth  of  that  Pole  towards  which  the  Dec 


nation  is. 
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The  Defcription  and  Ufe  of  th 
Quadrant . 

i 

This  Inftrument  is  faid  to  hare  been  th 
Contrivance  of  Captain  Davi *,  that  wrote  th 
Seaman's  Sicrets ,  and  therefore  is  fomctimt 
called  Davis's  (Quadrant.  It’s  a  very  conv< 
rsient  Inftrument  for  to  take  the  Sun’s  Altitud 
at  Sea*,  it confifts  of  three  Vanes,  A,  B,  C 
and  two  Arches  :  that  at  A  is  calted  the  He 
rizon-Vane  *,  that  at  B  the  Shade-Vane,  becaui 
of  it’s  giving  the  fhadovv  upon  the  Horizot 
Vane,  in  time  of  Obfervation  *,  and  that  at 
the  Sight-Vane,  becaufe  in  time  of  Obferv; 
tionic’s  placed  at  the  Eye. 

The  leffer  Arch  d  e  is  the  Sixty  Arch  $  an 
that  marked  f  g  the  Thirty  Arch.  Tl‘ 
Sixty  Arch  is  divided  into  fixty  degrees,  con 
monly  by  every  five,  but  fometirr.es  by  ling 
degrees  *,  in  time  of  Obfervation  the  Shac 
Va£e  is  placed  upon  this  Arch  always  to  a 
even  degree.  And  the  Thirty  Arch  into  5 
degrees,  and  each  of  thofe  degrees  into  m 
nutes,  by  Diagonal  Lines:  in  time  of  Obfe 
vacion  the  Sight  Vane  Hides  upon  this  Arc 
Both  Arches  together  (tho  of  differing  Ci 
cles}  contain  ninety  degrees,  whence  it’s  pr< 
perly  called  a  (Quadrant. 
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7s  obfirve  with  the  Quadrant, 


Hiving  put  the  Horizon-Vane  upon  the  end 
of  the  Quadrant  at  A,  the  Shade-Vane  upon 
the  fiKty  Arch  d  e,  to  a  number  of  degrees 
lefs  than  the  Co-altitude  by  1 5  or  20  degrees, 
and  the  Sight-Vane  upon  the  thirty  Arch  F  G* 
turning  ,your  back  towards  the  Sun,  lift  up  the 
Quadrant,  and  look  through  the  fmall  hole  in 
the  Sight-Vane,  and  fo  raifeor  lower  the  Qua¬ 
drant,  till  the  fhadow  of  the  upper  edge  of  the 
Shade-Vane  fall  upon  the  upper  edge  of  the 
flit  in  the  Horizon-Vane  5  then  if  at  the  fame 
time  the  Horizon  appear  through  the  faid  flit 
in  the  Horizon-Vane  the  Obfervation  is  hnifh- 
ed  :  but  if  the  Sea  appear  inftead  of  the  Hori¬ 
zon,  then  remove  the  Sight-Vane  lower  to¬ 
wards  F  *,  but  if  the  Sky  appear  inftead  of  the 
Horizon,  then  Aide  the  Sight-Vane  a  little 
higher,  and  fo  continue  removing  your  Sight- 
Vane,  till  the  Horizon  appear  through  the  flic 
of  the  Horizon-Vane,  and  the  fhadow  of  the 
Shade-Vane  fall  at  the  fame  time  on  the  faid 
flit  of  the  Horizon-Vane ;  then  look  how  many 
degrees  and  minutes  are  cut  by  the  edge  of  the 
Sight-Vane  that  anfwers  to  the  fight-hole,  and 
to  them  add  the  degrees  that  are  cut  by  the  upr 
per  edge  of  the  Shade- Vane,  the  fum  is. the 
Zenith  Diftance,  or  Complement  of  the  Alti¬ 
tude  :  but  to  find  the  Sun's  Meridian, or  greateft 

Altitude* 


- 


v  *  •  '  ‘ 

.&  -«  V'. 
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Altitude,  you  mu  ft  continue  your  Obfervation 
as  long  as  you  fee  the  Altitude  increafe,  which 
you’ll  perceive  by  having  the  Sea  appear  at 
the  repeating  the  Obfervation,  inftead  of  the 
Horizon,  by  removing  the  Sight- Vane  lower; 
but  when  you  fee  the  Sky  appear  inftead  of  the 
Horizon,  the  Altitude  is  diminifhed  ;  there¬ 
fore  defift  from  farther  Obfervation  at  that 
time,  and  add  the  degrees  upon  the  fixty  Arch 
to  the  deg.  and  min.  upon  the  thirty  Arch,  the 
fum  is  the  Zenith-Diftance  or  Co  altitude  of 
the  Sun’s  upper  Limb  or  Edge. 

2.  Of  late  there  has  been  ufed  a  Lens  or  double 
Convex-C  lafs  fix’d  in  the  Shade-Vane,  which 
contracts  the  Rays,  and  cafts  them  in  a  (mail 
bright  fpot  on  the  flic  of  the  Horizon-Vane, 
inftead  of  the  Shade,  which  has  much  impro¬ 
ved  the  Inftrument,  if  the  Glaft  be  well  and 
truly  fix’d  ;  for  now  it  may  be  ufed  in  hazy 
weather,  and  that  fo  thick  an  haze  that  an  Ob¬ 
fervation  can  hardly  be  made  with  the  Fore- 
ftaflf ;  alfo  in  clear  weather  the  fpot  is  more  de¬ 
fined  and  confpicuous  than  the  fhadow  which 
at  beft  is  not  terminated  :  this  was  the  coritri-  - 
vance  of  ingenious  Mr.  tUmjled . 

i. "Seeing  it’s  the  Zenith-Diftance,  or  Co¬ 
altitude  of  the  upper  Limb  of  the  Sun  that  is 
given  by  the  Quadrant,  when  obferving  by  the 
upper  edge  of  the  (hade,  and  not  the  Center,, 
you  ought  to  add  1 6  min.  the  Sun’s  femidia- 
merre,  to  that  which  is  produced  by  your  Ob¬ 
fervation, 
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fervation,  and  the  fum  is  the  true  Zenith- Dr 
fiance  of  the  Sun’s  Center,  but  if  you  obferve 
by  the  lower  part  of  the  /hade  ofthe/hade- 
Vane,  then  it’s  the  lower  Limb  of  the  Sun  that 
gives  the  /hade,  and  therefore  you  mu  ft 
fubftrad:  16  minutes  from  what  your  Inftru- 
ment  gives :  but  again  con/idering  the  height 
of  the  Obferver  above  the  water,  which  is 
commonly  between  1 6  and  20  Feet,  we  may 
take  five  or  fix  from  the  /ixteen  minutes,  and 
make  the  allowance  but  ten  or  twelve  minute', 
to  be  added  in/lead  of  the  /ixteen  minutes. 

Note  alfo  that  the  Refratfion  of  the  Sun  or 
Stars,  caufeththem  toappear  higher  than  they 
are ,  therefore  when  you  have  made  your  Ob- 
fervation,  look  page  the  Refratf  ion  an- 

fwering  (hereto,  and  fubftratf:  it  from  your  Al¬ 
titude,  or  add  it  to  the  Zenith-Diftance,  fo 
/hall  you  have  your  Altitude  exaft  and  correft. 

Rules  for  finding  the  Latitude,  or 
Height h  of  the  Pole ,  by  the  Ze¬ 
nith  Di fiance,  Meridian  or  Jl. 
tit  tide  of  the  Sun,  or  Stars,  and 
their  Declinations. 

Note  that  fo  much  as  the  Zenith  is  diftant 
from  the  Equinoftial  towards  the  North  or 
Souchj  vvhicii  is  called  Latitude;  fo  much  is 

the 
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the  refpeCtive.PoIe  elevated  aboveathe  Horizon* 

If  the  Sun  or  Star  have  no  Declination,  the 
Zenith-Diftance  is  the  Latitude,  and  then  if  the 
Sun  or  Star  come  to  the  Meridian  due  North, 
the  Latitude  is  Southerly  s  if  it  come  to  ihfe 
Meridian  South,  the  Latitude  is  Northerly. 

If  the  Sun  or  Star  be  in  the  Zenith,  then  the. 
Declination  is  the  Latitude  5  and  if  the  De¬ 
clination  be  Southerly,  the  Latitude  is  Souther¬ 
ly  ;  but  if  the  Declination  be  Northerly,  the 
Latitude  is  Northerly. 

In  all  other  cafes  confider  the  pofirion  of 
your  Zenith,  the  Equinoctial  and  Star,  whether 
the  Zenith  be  between  the  Equinoctial  and 
Star  or  the  Star  between  the  Equinoctial  and 
Zenith  j  or  the  EquinoCtial  between  the  other 
two  *,  for  according  thereto  is  the  Rule  of 
Working  varied  *,  but  the  pofition  of  the  Ze¬ 
nith  is  known  by  the  Meridian,  Altitude  and 
Declination,  and  therefore  fhall  form  my  di¬ 
rections  according. 

1.  If  the  Declination  be  North  or  South,  ei¬ 
ther  of  the  Sun,  or -  Stars,  and  the  Meridian 
•  Altitude  be  the  fame  way  that  the  Declination  is, 
the  Difference  between  the  Declination  and 
Zenit h-Difianee  is  the  Height  of  that  Pole  to¬ 
wards  which  the  Declination  is. 
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H  M 1 P  O  N1  Represents  the  Meridian. 

M  x  The  Equinoctial. 

K  A  The  Parallel  of  Declinations. 

'  HO  The  Horizon. 

S  P  The  Axis  of  the  Equinox. 

ZN  The  Axis  of  the  Horizon,  and  Prime 
Vertical. 

P  The  North  Pole, 

S  The  South  Pole. 

Z  The  Zenith. 

N  The  Nadir. 


.  ,  •  <' »  -«  T  ,.T  v  ,  ,  '  ' v  ^  1  *  i 
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H  The  South  Point  of  the  Horizon. 

O  The  North  Point. 

H  K  or  OK  The  Meridian  Altitude. 

2  K  The  Co-altitude,  or  Zenith-Diftance. 
M  K  f  The  Declination. 

Z  ~AL  The  Latitude. 

O  P  The  Poles  Obfervation. 


EXAMPLE. 


:r 


Fig.  A. 

The  zenith  between  the  Equine) filial,  and  the-  Sun, 
or  Star . 


The  Declination  North  23  50  K 

The  Zenith  Diftance  North  8  30  ZK 

1  $'  00  &.Z 

Except  the  Declination  be  lefs  than  the  Ze¬ 
nith  Diftanee,  then  the  contrary  Pole  to  the 
Declination  is  derated.. 


The  Latitude  North 


Fig.  B. 

The  Equator  between  the  Zenith  and  the  Sun,  or  Star 

D.  M. 

The  corred  Zenith  Did.  South.  71  30  ZK 
The  Declination  South.  20  00  .EK 


latitude  North, 


example* 
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EX  A  MV  L  Ei 

♦ 

fig-  C. 

D.  M- 

The  zenith  Diftance  North.  30  00  Z  K 
The  Declination  North  20  00  JE  K 


Latitude  South  10  00  ZJE 

If  the  Declination  of  the  Sun  or  Stars  be 
North  or  South,  and  the  Zenith  Diftance  be 
contrary  to  the  Declination,  the  fum  of  the 
Co-altitude  and  Declination  is  the  heighth  of 
that  Pole  that  the  Declination  is  towards. 

EXAMPLE, 

Fig.  D.  * 

the  San  or  Star  ktmm  the  Zenith' and  the  Ec\uU 
noffial, 

■  ..  t  i  r  i.  i 

D,  M. 

The  Zenith  Dift.  South.  31  30  Z  K 

The  Declination  North.  20  00  M  K 

....  i  ;  t.  •  v.  Cj  •»  -  *  •  v  .  i  -  1  .  i 

Latitude  No^th.  5 1  30  Z  M 

EXAMPLE . 
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tZx  w*.  ^  *-  a 

Fig.  E. 

The  Sun  or  Star  between  the  Zenith  and  EquU 
noffial. 


Declination  North 2 3  1  66  jo  P  K 

deg.  30  min.  Compl.  3  5 

Meridian  Altitude  North,  8  30  K  O 

C  -  -  - 

The  Elevation  of  the  North  Pole,  7  5  00  P0  . 

-  -  .  •  .  : 

Except  the  Meridian  Altitude  be  more  than 
the  Declination,  then  {ubftraft  the  Zenith  Di- 
flance  from  the  Codeclination,  and  the  Re¬ 
mainder  is  the  height  of  the  Pole,  towards 
which  the  Declination  is, 

EXAM  PEE*  ,.A  ..  > 

Fig.  F. 

The  Zenith  between  the  EquinttUial-and  Star . 

D.  M. 

The  Declination  North  80  00  7£  K 

The  zenith  Diftance  North  *  ,5  00  Z  K  - 

-  •'  C  . . 

Latitude  North  75  00  Z^E 

Note 
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Note  that  which  way  foever  the  Meridian 
Altitude  be,  if  the  Meridian  Altitude  and 
twice  the  Codeclination  be  lefs  than  1 80,  the 
Sun  or  Star  hath  two  Meridian  Altitudes,  and 
by  the  fecond  Rule  you  may  have  the  Latitude. 


EXAMPLE. 

Fig.  G. 

rhe  Sun  or  Star  between  the  Equinoctial  &  Zenith* 

D.  M.  -■ 

The  Meridian  Altitude  South  77  00  HK 
The  Declination  North  62  deg.  T  28  00  K  P 
co  min.  the  Comp].  - — -  J*28  00  K  A 
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than  180  deg.  therefore  by  the  fecond  Rule, 

^  D.  M. 

The  Zenith  Dift.  South  13  00  K  Z 

The  Declinat.  North  61  00  MK 


The  Latitude  North  7  5  00  Z  M 

That  the  attendance  on  a  Star’s  coming  to 
the  Meridian,  might  not  be  tedious,  I  lhall 
(hew. 
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To  find  the  time  ef  a  Sms  coming  to  the  Meridian 
any  day. 

Having  looked  the  Right  Afcenfion  of  both 
the  Star  and  Sun  in  their  proper  Tables ,  fub- 
ftraft  the  Right  Afcenfion  of  the  Sun  from  the 
Right  Afcenfion  of  the  Star:  but  if  the  Stars 
Right  Afcenfion  be  lefs  than  the  Sun’s,  fo 
that  you  cannot  fubftra£t,  add  thereto  twenty 
four  hours,  and  then  fubilraft,  and  the  Re¬ 
mainder,  if  under  twelve  hours,  is  the  time  of 
the  Stars  coming  to  the  Meridian  after  noon  ; 
but  if  the  Remainder  be  more  than  twelve 
hours,  fubftratt  12  therefrom,  and  the  Re¬ 
mainder  is  the  time  after  Midnight. 

EXAMPLE  1. 

September  1  $.it’s  required  to  know  when  Voma- 
hunt  comes  to  the  Meridian,  I  find  in  the  Ta¬ 
ble  the  Star’s  Right  Afcenfion  to  be  22  hours, 
44  m.  and  the  Sun’s  Right  Afcenfion  1 2  h.i  m. 
which  fubftrafted  from  the  Srar’s  Right  Afcen- 
iion,  leaves  10  h.  51m.  the  time  ol  the  Star  s 
coming  to  the  Meridian  after  noon. 


exaztple* 


7ke  Tim  or  to  Navigation.  igp 

EXAMPLE  II. 

uppofe  the  time  that  the  Bull’s  South  £ye 
les  upon  the  Meridian,  Feb.  28,1688,  be 
aired, 

H.  M. 

:  Right  Afcenfion  of  the  Star  22  40 
*nty  four  hours  added  24  00 


46  40 

Sun’s  Right  Afcenfion  fubftraft  2?  2$ 


uins 


true  time  that  the  Bulls  Eye  will  come  to 
Meridian  that  night. 

'nd  at  any  time  what  Star  is  then  upon  th * 
Hridian. 


0  the  Sun’s  Right  Afcenfion  add  the  time 
1  Noon  given,  and  the  fum  is  the  Right  A- 
fion  of  the  point  of  Heaven  ,  that  will 
e  to  the  Meridian  at  the  propofed  time, 
which  enter  the  Table  of  the  Stars  Right 
nfion,  and  fee  what  Star  hath  fuch  right 
-nfion*  or  neareft  thereto,  and  that  is  the 
fought  for. 


EXAMPLE'. 
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September  2^ ,  let  it  be  required  to  know  w 
'Star  will  be  upon  the  Meridian  at  eleven  of 
Clock  at  night. 


The  Sun’s  Right  Afcenfion  is 
The  time  from  Noon 


Their  fum  is 


23  4 


The  Star  that  is  neareft  in  Right  Afcenfic 
Marchab,  whofe  Right  Afcenfion  is  2 3  ho 
<0  minutes,  and  comes  to  the  Meridian  wi; 
4  miniates  of  1 1  a  Clock,  the  time  propo 


Ts  find  the  time  of  the  Sun-Rifing,  or  Sett 
with  the  length  of  the  day  and  night  in  any] 
of  the  World. 


In  Table,  page  find  the  day  of 

Month  in  the  two  outward  Columns  ot  Mo 
and  the  Latitude  you  are  in  at  the  Head  oi 
Table,  and  in  the  fquare  meeting  of  thefe 
you  (hall  find  the  time  of  the  Sun’s  Rdm 

Setting.  •  .  _  ,  „  ,  n: 

If  you  double  the  time, of  the  Sun  s  Rl 

■you  have  the  length  of  the  night:  but  1 


EXAMPLE. 

drnit  the  time  of  the  Sun’s  Riling,  Setting, 
:h  of  the  Day  and  Night  be  required  on 
mber  18,  in  the  Latitude  2  8  deg.  North, 
ere  is  neither  the  day  of  the  Month,  nor 
Latitude  to  be  found  exa&ly  ;  but  I  can 
November  17,  in  the  Table,  and  Latitude 
eg.  which  are  the  neareft  to  thofe  given, 
bllowing  thefe  in  the  fquare  of  meeting,  I 
the  Sun  xo  Let  at  5  hours,  8  min.  andf 
e  49  min.  after  fix  of  the  QJpck .  ?  h. 
3.  doubled  gives  10  h.  16  min.  the  length 
ic  day,  and  6  h.  49  m.  doubled;  gives  the 
1  of  the  night,  13I1.  38  m. 


i  the  time  of  any  Star  that  Is  between  the  Yre- 
[s,  Rlfing  and  Setting  with  the  time  of  its 
g  above  the  Horizon  in  any  place  of  the  World. 

ft.  Look  in  the  Table  of  the  Sun’s  De¬ 
ton,  what  day  in  the  year  the  Sun  will 
as  much  Declination  as  the  Star,  then 
hat  day,  and  the  given  Latitude  enter  the 
of  the  Sun's  Riling  and  Setting,  and  in’ 
jmmon  Angle  you  will  have  the  Stars  femi- 
1  Arch,  or  half  time  of  it’s  being  above 

O  2.  4  the 


202  The  Tutor  to  Navigation. 
the  Horizon,  if  in  fhe  entring  you  look  t 


Month  and  Day  in  the  Left  Hand  Column,  a 
the  Latitude  North,  or  in  the  Right  Hand 
lumn,  and  the  Latitude  South.  Now  if  ; 

fubftraftthefe  hours  and  minutes  from  the  ti 

of  the  Stars  coming  to  the  Meridian,  the^  I 
mainder  will  be  the  true  time  of  the  Star  s 
fing  *,  but  if  you  add,  the  fum  will  be  the  ti 
of  the  Scars  fetting,  and  that  before  Midm| 
if  the  fum  be  lefs  than  twelve  hours  *,  bun 
exceed  twelve,  call  away  twelve,  and  the 
fe  the  time  after  Midnight. 


EXAMPLE  I. 


‘Let  it  be  required  to  find  the  time  of 
Rifing  and  Setting  of  the  Bull’s  South  Eye, 
eighteenth  of  November,  Latitude  4*  deg. 

min.  North.  #  . 

The  Declination  of  this  Star  is  i$deg 
min.  North,  and  by  the  Diretfjons  before 
ven,  it  will  come  to  the'Mendian  that  da 
twelve  of  the  Clock  at  night.  .  ,  n 

By  looking  in  the  Tables  of  the  Sun  s  D 
nation,  I  find  the  Sun  to  have  fuch  Declina 
as  this  Star^,  16  deg.  fere  on  the  tw 
third  day  of  Jtyrii,  which  twenty  third 
^ .looked  in  the  Table  of  the  Sun  Rifing  u 
42  deg.  Latitude  ( or  that  being  not  t< 
found  )  under  4o  deg.  gives  6  h.  54 
which,  feeing  the  Declination  and  Latuurt 


!•;»'  *  v\  *  r*  ■  ■  -  ,  ;■ 
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:h  North  is  the  femidiurnal  Arch,  or  time 
it  the  ftar  is  pading  from  the  Horizon  to  the 
ridian  j  or  from  the  Meridian  to  the 


nzon. 


H.  Wi¬ 
en  the  rime  of  the  Stars  South  12  01 
e  Stars  femidiurnal  Arch.  6  54 


.  » 

e  time  of  the  Star’s  Rifing/P.  M.  ?  07 

ie  time  0 i  the  Stars  Rif.  in  M.  6  54, 


E  X  A  M  V  L  E  lb 

Let  it  be  required  to  hnd  the  time  of  the 
Rng  and  fetting  of  Aldekaran,  the  eighteenth 
November  in  Latitude  42  degrees,  00  minutes 
nth. 

The  time  of  it’s  coming  to  the  Meridian 
it  day,  is  twelve  of  the  Clock  at  nighr,  and 
*.  Sun  comes  to  have  equal  Declination  with 
)n  the  twenty  third  of  April. 

Looking  April  23,  on  the  Right  Hand  of  the 
ble  under  40  degrees  Latitude,  I  find  the 
irs  femidiurnal  Arch  to  be 
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H.  m 
$  * 


! 


Which  fubftra&ed  from  the  time"! 
of  the  Srar’s  coming  to  the  Meri-  >12/  i 
-  dian,  or  Northing  - -  j 

The  time  of  the  Star’s  Rifing  ini  ^ 

Abe  Evening  — » - ^  51 


The  time  of  the  Star’s  fetting  in 
the  Morning  >  ■  ■  1  - - - * - 


EXAMPLE  III 


let  it  be  required  to  find  the  time  of  i 
Rifing  and  Setting  of  Syrius ,  the  fifteenth 
November  in  Latitude  $o  deg.  oo  min,  Nor 
The  Declination  of  this  ftar  is  i6deg.  i$i 
nutes  fouth,  and  the  fun  comes  to  have 
much  fouth  Declinat.  October  27,  with  wh 
entring  the  Table  of  fun’s  Rifing,  I  find  t 
femidiytrnal  Ardi  to  be 


! 
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H.  M. 
4  40 


le  time  of  coming  to  the  Me 
iian,  I  find 
)  which  I  add 


12  co 


1 4  26 

ie  femidiurnai  Arch  fubftra&ed  4  40 


le  time  of  the  ftar’s  Riftng  in 
e  Evening 


le  time  of  its  fetting  in  die 
orning 


marly  eftirntte  the  time  of  tie  Moon's  Kiting ,  w 


Setting. 

}  It  1  - 

At  the  New  fhe  rifeth  and  fetteth  with  the 

m. 

Atthe  Full  fhe  rifeth  when  the  Sun  fets,  and 
ts  when  the  Sun  rifeth'. 

At  *he  beginning  of  her  Increafe,  (he  rifeth 
ter  S«n-Rifing,  and  fets  after  Sun-fetring. 

\t  the  beginning  of  her  Decreafe,fhe  rifeth 
little  after  the  Sun  fets,  and  fets  a  little  before 
le  Sun  rifeth. 

At  her  firft  Quarter  fhe  rifeth  about  Noon , 


|id  fets  about  Midnight.  Q  4,  La  ft- 
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Laftly  obferve,  that  fhe  rifeth  every  d; 
later  than  the  other  by  about  48  minutes. 

To  find  the  Difhmce  of  the  Sun  or  a  Star's  Rif 
from  the  or  felting  from  the  Weft,  and  co 
fecfuently  what  point  of  the  Compafs  itfhou 
rijiy  or  fetonin  any  place  of  the  World, 

Look  for  your  Latitude  in  the  Head  of  tl 
Table,  and  the  Declination  in  the  firft  Cojun 
oniheLefc  Hand,  and  in  the  common  An§ 
of  meeting  you’ll  find  the  Amplitude  defire 
which  if  divided  by  eleven  degrees  and  aqus 
ter,  trill  give  the  Points  of  the  Compaft.  I 

r  'C. 1 

..  £  X  A  M  P  L  E  I. 

In  the  Latitude  42  deg.  00  miu.  North,-  tl 
Sun’s  Decj.nation  being  1 1  deg.  00  min.  Nor 
I  demand  the  Amplitude. 

The  Table  being  entred,  as  directed,  tl 
Amplitude,  is  found  14 ‘deg.  53  min.  whi< 
is  one  Point  and  a  quarter. 

If  the  Declination  be  North,  the  Amp! 
tude  is  North,  and  if  the  Deciinarion  be  fouti 
fo  that  here  the  the  Declination  being  Non 
the  Amplitude  is  14  deg.  5  3  min.  North,  ai 
die  fun  or  ftar  ftiould  rife  Eaft  by  North,  01 
quarter  Northerly,  and  fee  Weft  by  North  0: 
quarter  Wefterly. 


Dtfcrtythn  and  uje  of  the  Noel  nr  nil.  > 

There  are  two  kinds  of  No&urnals,  the 
le  made  for  the  Great  Bear,  and  the  other  for 
e  little  Bear  j  yet  both  confiding  of  like 
rts,  one  Defcription  will  ferve  both.  This 
drument  is  compofed  of  three  pieces,  or 
rts,  the  fird  and  bigged  on  which  is  the 
indie  by  which,  to  hold  it  in  time  of  (Men¬ 
tion,  hath  on  the  fore-fide  two  Circles,  in 
e  outermod  of  which  are  the  Days  of  the 
onths,  and  upon  the  innermod  the  twenty 
ur  hours  :  upon  the  back-fideare  the  thirty 
fo  points  of  the  Compafs,  and  fometimes, 
pecially  if  it  be  for  the  Little  Bear,  the  Did*, 
the  Pole-dar,  above  or  beneath  the  Pole. 

Tf  the  Nodurnal  be  for  the  Great  Bear,  then 
itr’llfeein  the  Circle  of  Month  February  17, 
the  top:  bur  if  it  be  for  the  Little  Bear, 
nil  2  f . 

The  fecond,  or  middle  piece,  or  part  com • 
ins  two  Circles  and  a  final!  Tooth,  or  Index  : 
e  outermod  Circle  is  divided  into  twenty 
ne  days  and  a  half,  for  the  Moon’s  Age,  the 
nermod  inro  twenty  four  hours :  the  Index 
a  little  fhortpeg  danding  out  from  the  edge, 
id  is  to  be  fet  to  the  day  of  the  Month,  av 
tcafioo  requires. 

The  third  and  upper,  or  innermod  part,  or 
"cce  is  a  long  Index,  the  edge  of  which  that 

O  5  comes- 


| 

I 


%  jfrdthe  hour  of  the  Night,  and  upon  what  pou 


of  the  Compafs  the  Guards  are- 

* 

Firfl,  fet  the  Tooth  of  the  middle  part  t 
the  day  of  the  Month,  then  lift  up  the  Inftri 
merit,  and  hold  it  as  upright  as  yoa  can,  wit 
the  fore-fide  towards  you  ,  and  afterwards  bo 
the  upper  end  or  tip  on  the  top  of  the  No&a 
nal,  fo  much  towards  you,  diat  looking  throng 
the  Center-hole  in  the  middle  of  the  Noftu 
nal  you  may  fee  the  Pok-flar.  Now  when  yc 
fee  the  Pole-ftar  through  the  hole,  turn  tl 
long  Index  or  Ruhr  about,  till  by  the  edj 
coming  from,  the  Center,  you  can  fee  the  fir 
of  the  Guards  of  the  Little  Bear  }  if  tl 
Nodurnal  be  made  for  the  Little  Bear,  or  el 
to  the  Pointers  of  the  great  Bear,  tbenfhail  tl 
edge  of  that  Index  or  Rular  drew  upon  die  i 
nermofl  Circle  of  the  middle  part  or  piec< 
the  hour  of  the  night  $  and  at  the  ffrme  tir 
on  the  back -fide  of  the  Nofturnal,  the  Poi 
of  the  Compafson  which  the  Guards  are. 

If  you  defire  to  be  more  exaft  in  the  time 
the  night,  take  the  Altitude  of  fome  kno\ 
ftar,  and,  proceed  according  to  folio  wir 
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7b  find  the  time  of  the  Mm's  coming  to  the  Me¬ 
ridian  b)  the  Notlurnal. 

\ 

Look  for  the  Moon’s  Age  in  the  outernyefl: 
Circle  of  the  middle  piece  of  the  Nofturnaf, 
and  right  againft  it  on  the  innermoft  Circle  of 
the  lame  piece  is  the  time  of  her  coming  on 
the  Meridian. 


The  ufe  of  the  following  Table  of  North  Stars  di- 

fiance  above  or  beneath  the  Pole* 

Having  taken  the  Altitude  of  the  Pole  Star, 
obferve  with  the  Nocturnal,  as  above  dire&ed3 
upon  what  Point  the  Guards  or  Pointers  are : 
then  looking  in  this  Table  for  the  Diftanre  ©r 
Declination,  and  if  the  fiar  below  the  Pole, 
add  it  to  the  Altitude  j  but  if  the  Star  be  above 
the  Pole,fubftrad:,and  theSumor  Remainder,  is 
the  Latitude  of.  the  place. 
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A  Table  of  the  Defiance  of  the  Pole  Star  above  or 
beneath  the  Pole  upon  every  Point  oj  the  Compafs 


Foints  on 
rhe  No&or. 

For  tor, 
G.  lit  B. 

D  M  0-  Tj 

North 

2 

09 1  0 

N.  by  E. 

X 

s2~Z 

V.  N.  e. 

1 

2o?r» 

N.  E.  by  N* 

1 

02  % 

N.  E. 

0 

N.  E.  by  E. 

0 

06  *: 

E  N.  £. 

0 

22 

E.  by  N, 

0 

Fa  ft. 

1 

18 

E.  by  S. 

t 

41  0 

E.  S.  E. 

2 

or.  *c 

S.  E  by  E. 

2 

I- 

S.  E. 

V 

25  w 

S.  E.  by  S. 

2 

3°  s 

S.  S.E. 

2 

2  ^ 

S.  by  E. 

2 

22  c 

S  uth. 

2 

I  x  Q- 

n 

.S.  by  W. 

1 

55  z 

s  s.  w. 

I 

34  S' 

S.  W.  by  S 

r 

ro  ^ 

s.w. 

0 

45  i- 

S.W.  by  W 

0 

14 

W.  S  W. 

0 

ii” 

W.  by  S 

0 

44 

c/j  Weft. 

&£  W.  by  N 
§  p  W.  N.  W 
t  o  N.W.by  W 
<2  ^  N.  W. 
N.W.  by  V 


1 1  S'  H 


~  .8  N  N.  W. 


t  583-x 
.2  142,2 
2250 

r“i« 

2  30?  2 
2  21  M 


^  Nf.  by  W.  2  x* 


For  mcFototers 
of  great  Bear. 


9  *J 

fc-S  i 
<  E  . 

o  3 
-c  '*•  ir 


D  M  TJ  ' 
20  !• 


K  *0 


o  i8P 


1 20  r 


1  44^" 
1  c4 
20  v> 


30  !I 


2^  c 
280. 


o4ff 
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This  Table  is  added  merely  upon  the  Ac- 
countof  the  World’s  being  ufed  to  have  it  in¬ 
ferred  in  Books  of  this  kind,  and  will  cenfure 
any  Book  ;mperfett,  that  fhall  be  without  it, 
tho  of  vere  little  life. 


Of  Spherical  Triangles. 

*  - 

1.  A  Spherical  Triangle  is  a  Triangle  made 
on  the  furface  of  the  Globe,  by  three  Arches 
of  great  Circles,  mutually  interfering  each 
other. 

2.  Every  Spherical  Triangle  confifts  of  fix 
parts,  felt,  three  fides,  and  three  Angles. 

$ .  The  Tides  are  Arches  each  lefs  than  a  Semi¬ 
circle. 

As  the  Tides  of  Plain  Triangles  are  meafured 
-by  a  fcale  of  equal  part*,  fo  thefeare  to  be 
meafured  by  an  Arch  .  of  equal  parts,  or  De¬ 
grees. 

4.  The  meafures  of  the  Angles  are  Arches 
of  Great  Circles  deferibed  from  the  Angular 
Points,  and  fubtending  the  Angles. 

fi  A  great  Circle  of  the  Sphere  is  that  which 
bifefts,  or  divides'  the  Sphere  into  two  Hemi- 
fpheres,  or  halves  *  as  the  Eqmno&ial,  B- 
diptick,  Horizon,  Meridian,  &c. 

6.  The  Poles  of  a  Circle  is  a  point  in  the  fur- 
face  of  the  Globe,  diftanc  always  $0  degrees 

from 
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from  the  Circumference  of  its  Circle;: 

7,  The  Difiance  of  the  Poles  of  two  great 
Circles  is  equal  to  the  Angle  made  by  them  ar 
the  point  of  Imerfedion.  Therefore 

8.  Thofe  Circles  which  cut  each  other  at 
Right  Angles,  the  one  of  themfhallpafsby  the 
Poles  of  the  other,  and  Cont. 

7,  If  two  Tides  of  a  Spherical  Triangle  be  4 
continued,  they  (hall  interfed  again  at  a  femi-  - 
circle,  and  fhall  make  an  Angle  equal  to  the 
former  oppofite  Angle  j  as  in  the  Figure. 


Hence  if  a  Spherical  Triangle  hath  two  fidesf  • 
each  of  them  feverally  greater  than  a  Qua¬ 
drant,  you  (hall  in  the  refolving  thereof  keep 
the  leafl  fide,  with  it’s  oppofite  Angle,  and  for 
the  other  two  both  fades  and  Angles,  take  their 
Complements  to  1 80  deg. 


10,  If 
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If  three  great  Circles  make  by  their  Inter- 
fe&ions  a  fpherical  Triangle,  and  if  the  Poles 
of  thofe  Circles  be  the  Angular  Points  of  ano¬ 
ther  Triangle,  the  Angles  of  the  firft  Triangle 
fhall  be  equal  to  the  Tides  of  the  fccond  ;  and 
the  Tides  of  the  firft  to  the  Angles  of  the  fe- 
cond. 

Hence  it  is  evident  how  the  Angles  of  a  Tri¬ 
angle  may  be  changed  into  Tides,  and  cone. 

1 1.  The  fum  of  the  three  Angles  of  a  fpheri¬ 
cal  Triangle  is  greater  than  two  right  Angles, 
but  lefs  than  fix. 

11.  Tvvo  Angles  of  any  fpherical  Triangle 
are  greater  than  the  difference  between  the  fain 
of  tnc  three  Angles,  and  a  femicircle. 

1 3.  Any  Tide  being  continued,  the  exterior 
Angle  is  lefs  than  the  two  oppofite  inward 
ones. 

14.  111  any  fpherical  Triangle,  the  difference 
of  the  fum  of  two  Angles,  and  a  whole  Cj*c!e 
is  greater  than  the  difference  of  the  thiref  An¬ 
gle  and  a  femicircle. 

M*  A  fpherical  Triangle  is  either  Right- 
Angled,  or  Oblique-Angled. 

16.  A  Right-angled  fpherical  Triangle  is  that 
which  hath  one  Right  Angle  at  the  leaft. 

17.  In  a  Right-Angled  fpherical  Triangle, 
either  of  the  Oblique  Angles  is  greater  than 
the  Complement  of  the  other*,  but  lefs  than 
the  Difference  of  the  fame  Complement  to  a 
femicircle. 


4?  III 
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Of  Right-Angled,  Spherical  Tru 
;  angles. 


tn  thcfe  there  are  five  parts  be  fid  es  the  Right 
Angle  (which  is  efteemed  as  none)  the  An¬ 
gles  be,  and  Tides  a  b,  be,  and  c  d4  any  two 
whereof  being  given,  a  third  may  be  found,  by 
.the  two  following  Axioms. 


£ 
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Prrf,  Let  BAG  reprefent  a  Right- Angled 
Spherical  Triangle,  right-angled  at  A  j  fo  that 
A  B  be  the  fine  of  the  Bafe,  B  C  the  fine  of 
the  Hypoth,  CF  the  Sine,  and  AKthe  Tan¬ 
gent  of  the  other  Leg,  I  H  the  fine,  and  M  L 
the  Tangent  of  one  of  the  Angles,  vi%.  that 
,  at  B. 

0  -  i  -  * 

■  w  <•  - 

AXIOM  r. 

As  B  A  the  fine  of  one  Leg, 

Is  to  BM  the  Radius  : 

So  is  AK  the  Tangent  of  the  other  Leg, 

To  M  L  the  Tangent  of  the  Angle  B, 

AXIOM  II. 

As  B  C  the  fine  of  the  Hypoth, 

Is  to  B  H  the  Radius  .* 

So  is  CF  the  fine  of  the  Leg  C  A* 

To  H  1  the  fine  of  the  Angle  B,  and  the 
contrary. 

By  thefe  two,  I  fay,  may  be  folved  all  right- 
angled  fpherical  Triangles ;  but  then  the  fides 
of  the  Triangle  for  the  mod  part  muft  be  pro¬ 
duced,  that  there  may  be  divers  Triangles 
•made  by  their  mterfe&ions  ( as  in  the  next 
Seheam_)  confiding  of  parts  of  the  fird  Tri¬ 
angle,  or  their  Complements,  and  afterwards 
it  mud  be  confidered  to  which  of  all  thofe 
Triangles  one  of  the  faid  Axioms  may  aptly 
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and  immediately  be  apply ed  for  finding  the 
thing  required,  or  it’s  Complement. 

That  any  right-angled  fpherical  Triangle 
having  the  fides  thereof  continued  to  Qua¬ 
drants,  will  produce  five  other  right-angled. 
Triangles,  all  made  of  the  fame  parts,  or  the 
Complements  of  thofe  of  the  firft  Triangles* 
See  the  Scheam* 


Where 


Where  let  EZO  be  a  right-angled  Tri¬ 
angle  proje&ed,  right-angled  at  E,  IetP  be  the 
Pole  of  the  Circle  1  O  N,  L  the  P  ole  of  E  V. 

Through 
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Through  the  points  O  P  L  defcribe  the  Arch 
O  P  L,and  continue  it  beyond  the  Limb,  vi%. to 
W,  where  it  dull  concur  with  NOZ  pro¬ 
duced- 

Here  is 

1.  The  Triangle  Z  W  L,  right-angled 
at  W. 

2.  Whereto  is  equal  the  Oppofite  Triangle 
N  Q.  O  . 

The  Trian^l;  O  A  v  right-angled  at  A. 

4.  The  oppofite  Triangle  thereto  VWP, 
right-angled  at  W. 

5.  The  Triangle  P  p  L  right-angled  at  B. 

Whence  it’s  evident  how  any  Cafe  may  be 

varied  both  in  Calculation  and  projection. 

From  the  fore-mentioned  two  Axioms,  and. 
confiderations  of  the  laftScheam,  was  deduced 
the  following  noble  Axiom,  ferving  for  the  fo- 
lutions  of  all  right-angled  Triangle,  without 
producing  any  fide. 

Firft,  Note  that  of  the  five  parts  of  a  right- 
angled  fpherical  Triangle,  thofe  three  fart  heft 
from  the  right  Angle,  as  the  two  Angles  b  and 
c,  and  the  Hypoth  b  c  are  called  Complemen¬ 
ts!  Parts. 


There 
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There  always  comes  three  of  the  five 
parts  into  a  queftion,  two  given,  and  one  re¬ 
quired,  and  thefe  three  lie  either  all  together, 
as  b  a,  ac  and  c,  or  a  c,  c,  b  c  or  b  c  b,  b  a, 
ore,  be  and  b,  b,  ba,  ac  £  for  the  Right 
Angle  parts  nothing)  ia  all  which  five  Cafes, 
a  c,  c.  b,  be  and  b  a  are  the  means  or  mid¬ 
dle  parts,  and  the  other  are  called  Extreams 
adjacent  or  adjoyning,  or  elfe  one  part  lyeth 
by  it  felf  disjoyned  from  the  other  j^o,  as  b  a, 
be  and  c,  or  be,  b  a,  or  cb,  ba, 

wherein  b  a,  b  e  and  c,  are  fepa rate  from  the 
reft,  and  then  that  part  which  is  alone  and  dis¬ 
joyned  is  called  the  Mean,  and  the  other  two 
are  called  Extreams  oppofits,  or  disjoyned. 
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The  General,  or  Fundamenral  Axiom. 

7he  Sum  of  the  Logarithm,  Sines  of  the  middle  part 
and  Radius,  is  equal  to  the  fum  of  the  Tangents 
of  the  Exit  earns  adjacent,  or  of  the  Co  fines  of  the 
oppofite  Extreatns . 

If  the  middle  part  be  required,  put  the  Ra¬ 
dius  firft,  that  is,  in  the  firft  place  of  a  pro¬ 
portion  j  but  if  one  of  the  Extreams  be  re¬ 
quired,  put  the  other  Extream  firft. 

This  folves  all  the  fixteen  Cafes  of  right- 
angled  fpherical  Triangles. 

Of  Oblique  Spherical  triangles. 

In  Oblique  fpherical  Triangles  there  always 
comes  four  parts  into  the  queftion  5  three 
given  to  find  a  fourth.  There  are  twelve  Ca¬ 
fes,  two  whereof,  vi^-  thefe,  where  the  parts 
coming  into  the  queftion  are  oppofite,  are  fol- 
v<?d  by  the  next  following  Axiom  alone. 

AXIOM  I. 

—  *  *'■  *  -  + 

In  all  Spherical  Triangles  the  Sines  of  the  Angles 
are  dir  effly  proportional  to  the  Sines  of  their  'Op¬ 
pofite  (ides,  and  the  contrary. 

Eight  more  may  be  folved  by  letting  fall  a 

Perpendicular 
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Perpendicular  from  one  of  the  Angles  down 
upon  the  Bafe,  whereby  the  Triangle  is  divi¬ 
ded  into  two  right-angled  Triangles,  and  the 
folution  requires  two  Operations. 

Note,  that  if  the  Angles  at  the  Bafe  be  both 
of  one  kind  f  that  is  both  obtufe,  or  both 
acute)  the  Perpendicular  falls  within  the  Tri¬ 
angle  5  if  of  divers  kinds,  without. 

In  letting  fall  the  Perpendicular,  note  that 
for  as  much  as  in  every  of  thefe  8  Cafes  there  is 
given  a  fide,  with  an  Angle  adjoyning. 

1.  Let  fall  the  Perpendicular  from  the  end 
of  that  given  fide  which  is  adjoyning  to  an 
Angle  given,  fo  that  it  may  be  alfo  oppofite  to 
the  faid  Angle. 

2.  A«d  when  that  is  not  fufficient,  let  it  be 
alfo  in  it’s  falling,  oppofite  to  the  Angle  requi¬ 
red,  or  to  the  fide  required. 

The  firft  of  thefe  Conditions  is  necefiary  to 
beobferved  in  all  the  eight  Cafes  mentioned. 

But  this  being  fomewhat  intricate,  I  fhall  lay 
down  Mr.  Oagbtred's  Proportions,  by  which 
thofe  eight  Cafes  may  readily  be  folved  with¬ 
out  any  Perpendicular. 

1.  As  the  Sine  of  the  difference  of  two 
fides, 

Is  to  the  Sine  of  half  their  fum  > 

So  is  the  Tangent  of  half  the  Difference  of 
two  Angles, 

To  the  Cotangent  of  half  the  contained 
Angle. 


222  T'bc  e7*HtOT/'  to 

2.  As  the  Cofineof  half  the  Difference  of 

two  fides,,  ,  ,  .  . 

Is  to  the  Cofine  of  half  their  fum  : 

So  is  the  Tangent  of  half  the  fum  of  two 

^TcTthe  Contang.  of  half  their  contained 
An  ale. 

j .  As  the  Sine  of  half  the  Difference  of  cwp 
Angles, 

Is  to  the  Sine  of  half  their  fum  : 

So  is  the  Tangent  of  half  the  Difference  of 

two  fides.  *  ■  .  . 

To  the  Tangent  of  half  the  interjacent  fides. 
4#  As  the  Cofiaeof  half  the  Difference  of 

two  Angles,  .  f 

Is  to  the  Cofineof  half  their  fum: 

So  is  the  Tangent  of  half  the  fum  of  two 

fdes 

1  to  the  Tangent  of  half  the  interjacent 

^  If  the  half  Difference  of  two  Angles  be  ad¬ 
ded  to  their  half  fum,  the  aggregate  will  be 
•  the  greater  Angle*,  but  fubftrafted  from  it,  me 
Remainder  will  be  the  leffer.  The  fame  holds 
of  the  half  fum,  and  half  difference  ot  two 

fides.  .  • 

*  If  you  have  two  fides  and  an  Angle  oppo¬ 
se  to  one  of  them  given,  to  find  the  third 
fide,  or  two  Angles  with  a  fide  oppofne  to  one 
of  them,  to  find  the  third  Angle,  you  mutt 
firft  by  oppofite* Tides  and  Angles,  find  another 
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ngle,  or  fide,  and  then  by  inverting  thefe 
opofitions,  proceed, 

HoTte  Sides  being  given  to  find  an  Angle. 


Note,  that  the  fide  oppofire  to  the  Angle 
juired,  is  here  called  the  Bale,  and  die  o- 
?r  two  the  containing  fides. 
hirfl,  lay,  as  the  Radius  is  to  the  fine  of  one 
the  containing  fides,  ,fo  is  the  fine  of  the 
ler  to  a  fourth  fine. 

Then  as  that  fourth  fine  is  to  the  fine  of  half 
r  fum  of  the  three  fides,  fo  is  the  fine  of  the 
ference  between  that  half  fum  of  the  three 
ts,  and  the  Bafe,  to  a  feventh  fine,  to  which 
the  Radius,  and  half  that  fum  will  be  the 
line  of  half  the  Angle  required. 

If  three  Angles  be  given  to  find  a  Side ; 

hike  the  Complement  of  the  greateft  An- 
to  one  hundred  and  eighty  degrees,  and 
1  the  Angles  are  changed  into  fides,  and 
operation  will  be  the  fame  with  the  !aft„ 

1  '  '  '  ''  ■' 
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Of  the  COMPASS 


THis  Inrtrument  called  a  Compafs,  is  onl 
fuch  a  Compals-Card  as  is  defcribe 
page  made  by  the  parting  a  fteel  Wye! 

well  touched  with  the  Load-Stone,  under  tli 
Meridian,  or  North,  and  South-Line  thereo 
to  (hew  in  all  places  the  Azimiaths,efpecialiy  tl 
thirty  two,  called  the  Points  of  the  Compaf. 
which  it  doth  not  with  the  fame  exadnefs 
all  places  alike  }  but  lias  in  moft  places  a  D 
dination  or  Variation :  thehForth  Point,  whi< 
is  chiefly  regarded  in  this  matter,  rtanding 
Point,  two,  nay,  fometimes  three,  and  moi 
from  the  true  interfeftion  of  the  Horizc 
and  North  part  of  the  Meridian,  which  is  t 
true  North  Point  of  the  Horizon. 

Which  Variation,  tho  by  fome  counted 
imperfeftion  in  the  Compafs,  I  rather  take 
be  it’s  greater  perfeftion,  Providence  then 
point’ ng  at  fomething  more  excellent  than  ; 
apprehended.  How  to  obferve  the  Magnet 
Amplitude  or  Azimuth,  by  the  Azimuth  Cc 
•  pais,  I  (hall  not  need  to  (hew  :  almort  ev 
one  that  maketh  andfelleth  them,  being  re, 
to  inrtrud  you  in- that,  gratis,  if  youb»y  c 
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i  the  Variation  of  the  Cmpafs ,  which  way 

It  IS 5  0073?  J 


Having  obferved  the  Magnetical  Amplitude, 
ke  the  true  Amplitude  out  of  the  Table  of 
mplitudes,  page  thus,  look  the  Lati- 
dc  on  the  head  thereof,  and  the  Declination 
mn  along  the  Left  Hand  Column,  and  under 
C  [KU^C’,  anc*  fight  againft  the  Declination, 
have  the  true  Amplitude.  Now  by  thefe 
find  the  Variation,  and  which  way  it  is, 
e  following  Kales  will  direft. 

With  the  Chord  of  fixty  degrees  deferibe  a 
rcle,  and  quarter  it  with  two  Diameters  at 
ght  Angles  the  one  to  the  other,  writing  a- 
mlt  the  Extreams  of  the  Diameters,  North, 
uth,  Eafl,  Well,  as  you  fee  in  the  Figure. 
ien  take  the  true  Amplitude,  or  Azimuth, 
d  prick  it  from  the  proper  point  the  right 
y,  and  fo  alfo  prick  off  the  Magnetical  Am* 
:ude,  or  Azimuth.  Laftly,  take  the  di¬ 
ice  between  the  Magnetical  Amplitude,  or 
imuth,  and  the  North,  and  fet  it  from  the 
nt  of  true  Amplitude,  or  Azimuth,  North- 
rd,  or  towards  the  North,  and  the  foot  of 
;  Compares  will  fall  in  a  certain  point,  from 

;ch,  if  you  draw  a  Line  through  the  Center, 

t  Line  will  reprefent  the  Magnetical  North, 
f  South  Line,  or  Magnetical  Meridian,  and 
F  way  thw  this  Point  lieth  from  the  North, 

¥  1  that 


•  >'■'  ' 

•  ,  ;V'  • 


1 

i. 
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that  way  is  the  Variation,  and  juft  fo  much 
as  is  the  Arch  between  the  (aidpomt  andthe 
North,  which  may  be  meafured  b}  the  Chords. 


example  I. 


?uh  ii ,  in  48  deg.  00  min.  North  Utitnde. 
the7  Magnetical  Amplitude  at  Sun-Rifing^ 
obferved  to  be  36  deg.  00  mm.  from  theEaH 
Northward,  what  was  the  Variation,  anti 

which  way  ?  „  ,  •_ 

The  Declination  then  was  18  deg.  oonun 

^°pirft  With  this  eighteen  degrees,  Declina 
tion  and  forty  eight  degrees  Latitude,  entrmj 
the  Table  of  Amplitudes,  page  yen 

find  the  true  Amplitude  to  be  twenty  Cevet 
degrees,  thirty  minutes.  -Then  having  d 
fcribed  the  Circle,  and  quartered  it,  prick  * 
true  Amplitude  from  E,  or  theEaft-Pomt  to 
wards  the  North  to  <B,  and  taking  the  Mjn 
tical  Amplitude  thirty  fiK  degrees,  prick  tha 
alfo  from  E  Northward  to  C,  and  taking  l 
the  Compares  thediftance  between  C  and  I 
the  North y  fet  one  foot  in'  E,  the  PoiBt  of  tru 
Amplitude,  and  the- other  being  turned  tc 
wards  [the  North,  reaches  to  M,  thePomt t 
which  the  North  Point  of  the  Compafs  is  d 
rcfted ,  fo  that  M  N  eight  degrees,  thirty  m 
nates  is  the  quantity  of  Variation,  and  becau 
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I  falls  towards  E,  that  is  between  N  and  Ej 
:’s  Eaftward. 


M.  Ampl, 


D.  M. 

36  00 


True  Ampl.  27  30 
Variat.  8  30 


P  S 


Now  if  you  take  an  old  Compafs-Card,  and 
within  this  Circle,  fo  that  it’s  North  and 
jth  Line  may  lie  on  the  Line  M  P,  then 

P  3  will 


.■* 


m  -v 

y.  ;•  ■ 

'TV.  .  >■  ,  v  - 

M  '  •• 

' .  .*  •  I' 
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will  this  Compafs-Gird  reprefent  the  varied 
Compafs,  and  the  Circle  NE  S  W,  the  Hori 
zon  ,  or  Compafs  without  Variation,  fo  that  ii 
you  take  with  a  pair  of  Compares  the  di¬ 
fiance  between  the  North,  or  Point  N  of  thii 
outward  Circle,  and  the  Point  of  your  Courft 
on  the  varied  Compafs  or  Card,  reprefenting  it 
and  afterwards  fet  one  foot  on  M,  the  othei 
will  (hew  on  the  Compafs-Card,  amongft  the 
Points  the  true  Courfe. 

Qr  thus,  you  may  have  two  Compafs-Card 
to  move  one  upon  the  ocher*  as  you  fee  in  th< 
next  page. 

?  - .  \ » i  \  -  j 

' 

*  yr 

,  '  f  \  1  S'-  „  \ 
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And  taking  the  true  Amplitude  from  the 
graduated  Limb ,  fet  it  from  the  Eaft  Point 
C  if  the  Obfervation  be  at  Rifing  3  elfe 
Weft  Point  of  the  under  or  fix’d  Coin  pais,  ei¬ 
ther  towards  the  North  or  South,  according 
as  the  Amplitude  is  *,  prick  alfo  the  Magneti- 
cal  Amplitude  thereon,  after  the  fame  manner 
to  Ci  then  take  the  Diftance  between  the 
Point  of  Magneticah  Amplitude  C,  and  the 
North  Point  of  the  lower,  or  fix’d  Compafs, 
prick  it  from  B,  the  Point  of  true  Amplitude 
to  M,  and  bring  the  North  Point  of  the  Mo¬ 
vable,  or  upper  Compass  to  M  *,  then  if  you 
look  any  Courfe  on  the  upper  Ccmpaf',  the 
Point  againft  it  on  the  neather  Compafs  is  the 
True  Courie-^fjhe  contrary. 

E  X  AM  P  L  E  II. 

In  the  Latitude  41  deg.  00  min.  North, 
the  Sun  having  fevenreen  degrees,  no  minutes 
Declination  South,  the  Magnetical  Amplitude 
at  Sun-fet  is  observed  tc  be  thirty  fix  degrees, 
no  minutes  from  the  Weft  Southward,  Whai 
is  the  Variation,  and  which  way  is  it  ? 

By  entring  the  Table  of  Amplitudes  with  the 
Latitude  and  Declination,  as  before  di retted 
the  true  Amplitudes  will  be  found  to  be  2 1  deg 
47  min.  which  being  pricked  on  the  Circl 
from  W  (  as  before  diretted  )  to  b,  and  alf< 
the  Magnetical  Amplitude  to  C. 


'  D.  M. 
M.  Am.  36  oo 
T.  Am.  22 


Var. 


47 


.  T^e  diflance  between  m  N  fliews  tl  e  Va- 
nation  to  be  1 3  degrees,  thirteen  minutes,  and 
chat  Eaitvvard  from  the  North. 


Let  the  Declination  be 
The  Latitude  i 

The  Magnetick  Amplitude  1 
at  Sun-Rifing.  J: 


And  it  be  required  to  find  die  Variation  of  the 
Compafs. 

Having  defcribed  a  Circle,  and  quartered  it. 
nek  the  True  Amplitude  f which  by  the  T#- 
1  0*  Amplitude  is  found  to  be  twenty  three 
legrees,  forty  four  minutes,  from  the  Eaft 
^orthward  from  E,  the  Eaft  Point  towards 
he  North  to  b,  and  the  Magnetic*!  Amplitude 
Iwenty  nine  degrees  ,  no  minures  from  E 
southward  (according  to  the  Obfervation  ) 
Pc  i  then  raking  the  diftance  between  c  the 
jr.agnecick  Amplitude,  and  N  the  true  North* 

P  5  fct 


‘•V.  ■ 


*  ■ 
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fet  it  from  b  Northward,  and  it  finds  the  Point 
M,  the  diftancc  between  M  and  N  is  fifty 
two  degrees,  forty  four  minutes,  the  Variation 
which  is  Weft  ward,  becaufe  it  falls  between 
N  and  W. 


M.  Amplitudes  29  °® 

T.  Amplitude.  2 1  44 

Variation  frem  the  N.W.  52  44 

Of  this  I  fhall  fhew  more  Examples  after* 
wards. 

How  to  find  where  Currents  are,  and  which  wa] 

they  fet ,  and  their  drift  or  rate  of  driving . 

A  good  way  to  difeover  the  great  and  mof 
notable  Currents,  is  by  keeping  an  exa&  ac 
count  of  your  way  both  outward^  and  home 
ward  according  to  your  dead  Reckoning,  be 
ing  very  curious  in  obferving  the  way  your  fhi 
makes,  by  the  Log-Line  y  for  it  is  not  you 
correct  account ,  but  your  dead  Reckoning 
that  is  here  toaffift  you,  therefore  you  muftb 
careful  to  try  how  the  (hip  goes  by  it  whe 
you  fail  near  the  Meridian,  how  fhe"'s  draw 
from  her  courfe  y  as  again,  when  (lie’s  ftee 
ed  diredly  Eaft  or  Weft,  take  good  notice 
(he  alter  Ik  r  Latitude.  As  for  thofe  guelfin. 
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by  Ripplings  of  the  water, and  drawing  of  froth 
along  the  th oar,  when  in  fight  of  it,  thev 
can  ftand  a  man  but  in  little  ttead.  But  the 
roott  ufual  and  ufeful  way  of  obfervinpa  Cnr 
rent  is  thus ;  when  there’s  a  fmooth  si  and 
not  much  wind,  have  out  the  Boat,  taking  in¬ 
to  her  three  or  four  hands,  a  Compafs,  a  Log- 
Line,  and  half  minute  Glafs,  with  a  Lint,  or 
fmail  Warp  of  above  an  hundred  Fathoms 
long, to  the  end  of  which  Line  fatten  a  triangu¬ 
lar  piece  of  Board,  as  the  Board  ABC  • 


And  to  one  of  the  Angles  fatten  a  good  weight 
of  Lead  to  fink  it :  fome  ufe  inttead  of  this 
Board  a  Kettle  tyed  by  rhe  Bail. 

When  you  are  off  from  the  fhip,  catt  over 
your  Board  or  Kettle,  letting  it  fink,  at  Icaft 
liRty  Fathoms  j  but  if  you  have  Line  enough 
let  it  go  one  hundred,  or  one  hundred  and  20 
Nthoms*,  then  belaying  the  Line  fatt  about 
per  Item,  it  will  bring  her  up,  and  make  her 
fide  as  if  at  an  Anchor.  Then  catt  over  your 

LO&;. 
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Log,  turn  up  the  Glals,  and  as  you  veer  out 
the  Log-Line,  fet  the  driflf  of  the  Log  with 
your  Compais,  fo  fhall  you  know  whether 
there  be  any  Current  or  not,  and  it  any,  how 
it’s  fet  and  rate  of  driving,  remcmbring  to  add 
always  to  the  drif,  if  the  Line  Ihe  ride  by  be 
60  Fathoms  one  third  parr,  if  the  line  be  80  fat. 
one  fourth  parr,  but  if  one  hundred  Fathoms 
tiie  one  fifth  part*  of  the  drift  more  for 
the  drift  of  the  Boat ;  for  tho  the  Boat  feem 
to  ride,  or  lie  (till,  yet  fhe  s  found  by  experi¬ 
ence  to  drive  the  mean  time :  but  whether  thefe 
Allowances  be  the  very  truth,  I  fhall  not  much 
contend,  yet  are  delivered  as  agreeing  with 
experience,  and  therefore  may  be  uied  till  e- 
very  ones  experience  better  informs  him  j  yet 
not  that  the  bigger  the  Weight  and  Board  is 
that  the  Boat  is  to  be  rid  by,  the  lefs  will  be 
her  drift. 

Of  Lee-way. 

That  you  may  be  the  better  able  to  judge  of 
a  Ships  Lee-way,  always  when  >ou  are  by  a 
Wind,  and  have  Land  in  fight  jufi  on  Head, 
take  notice  as  you  keep  the  (hip  fleered  on  the 
Point  the  Land  bore  on,  how  (he  Bides  away 
to  Leeward,  and  the  Land  appears  (fill;  more 
and  more  to  Windward;,  for  by  fuch  kind  of 
Obfervations,  taking  notice  of  the  fail  abroad. 
If  refs  of  Wind,  (hip’s  trim,  and  grovyth  of  the 


Ihe  ^ . _ 

Sea,  the  Judgment  may  be  Co  ftrengthened, 
that  a  man  fhall  rarely  fail  in  giving  a  pretty 
true  allowance.  r  J 

If  the  Land  in  fight  be  not  right  on  Head, 
yet  by  taking  notice  of  the  point  it  was  on  at 
firff,  and  how  it  weathers  in  keeping^the  fame 
courfc,  you  have  the  fame  advantage  to  edifie 
your  Judgment. 


Of  ths  Nature  of  the  Line  defer  ibed,  or  the  Ship's 
motion,,  -when  fleered  by  a  Rectified  Compafs  cn 
any  oblique  Point  thereof  or  Rnmb, 

The  Rumb-Line  is  from  the  very  nature  of. 
the  Compafs,  by  which  it’s  traced,  a  Line  that* 
makes  equal  Angles  with  every  Meridian 
through  which  it  patfes,  and  feeing  the  Meri¬ 
dians  tend  one  to  another  rill  they  meet  in  the 
Poles,  mu  ft  needs  be  a  curving  or  bending 
Line  j  and  for  as  much  as  no  Circles  but  the 
Equinoftial  and  it’s  Parallels  make,  or  can  make 
equal  Angles  with  all  Meridians,  it  cannot  be 
a  Circle,  but  fuch  a  Curve  which  fome  call  an. 
Helix ,  or  becaufe  on  the  furface  of  the  Globe 
an  Helifpherical  Line.  It  always  tends  nearer 
and  nearer  the  Poles,  and  very  near  the  Poles 
it  turneth  round  the  fame  often,  in  many  twirls, 
G) rations,  or  turnings.  So  that  how  finally 
part  foever  thereof  be  taken,  it  will  ftill  differ 
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both  from  a  right  Line,  and  Arch  of  a  Circle, 
yet  the  fmaller  the  fegment  thereof  is,  the  near¬ 
er  it’#  to  a  Right  Line. 

Of  the  Nature  of  the  "triangles  made  upon  the 
Globe  by  the  Rumb-Line,  Meridians  and  Paral¬ 
lels  of  Latitude. 

Let  P  reprefent  the  Foie  of  the  Globe,  all 
the  ftraight  Lines  drawn  there-from,  as  PC, 
PR,  PD,  PE,  PS,  P  N,  P  G  Meridians  ^ 
all  the  Concentrick  Circles  parallels  to  the  E- 
quinoftial,  and  they  fo  many  as  there  are  mi¬ 
nutes  in  the  Meridian* 


Let  a  fhip  be  fuppofed  to  have  kept  a  jufl- 
North  Eaft  Courfe  from  the  Point  C  in  the 
Equinoftial,  and  thereby  to  have  drawn  the 
Curve,  or  North  Eaft  Rumb-Line,  c?b,  g,d, 
e,  n,  B,  P  approaching  nearer  and  nearer  the^ 
Pole  as  continued,  and  the  forefaiid  Meridians 
to  be  fuch  as  pafs  through  the  Points  where  this 
Rtimb-Line  crolTes  the  former  Parallels.  Then 
ihill  there  be  made  by  this  Rumb-Line,  the 
Meridians  and  Parallels  certain  fmall  Triangles, 

which 
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which  we  (hall  take  to  be  right-angled,  and 
ftraight-lined,  tho  indeed  they  are  neither*, 
yet  in  a  fmall  diftance  they  are  infenfibly  dif¬ 
fering  there-from. 

In  the  Triangle  cab  right-angled  at  a  *,  c  b 
is  the  diftance  run  on  the  Rumb-Line,  a  b  the 
departure  from  the  Meridian,  and  a  C  is  the 
Difference  of  Latitude,  which  is  equal  to  the 
Difference  of  Latitude,  made  in  any  other  part 
of  the  World  by  fuch  a  difiance  run  on-the 
fame  Rumb,  asisalfo  the  Departure  from  the 
Meridian :  for  the  fides  ba,  a  g,  a  d  are  equal 
one  to  the  other,  as  are  alfo  the  fides  c  a,  b  a, 
ga,  da,  feeing  the  fides  cb,  bg  gd  the  di- 
ffances  w'irh  the  Angles  at  C,  b,  g,  d  are  equal. 
But  equal  Separations,  or  Departures  from  the 
Meridians  on  different  Parallels  of  Latitude 
make  various  Differences  of  Longitude  *,  for 
thirty  Leagues  Departure  on  the  Parallel  of 
fixty  degrees,  no  minutes  of  Latitude,  makes 
three  degrees,  no  minutes  difference  of  Lon¬ 
gitude,  when  thirty  Leagues  Departure  on  the 
Equator  makes  but  one  degree  and  a  half  y  fo 
that  the  fide  B,  M,  tho  but  equal  to  C  K, 
makes  twice  as  many  degrees  of  Longitude:  j 
hence  arifeth  one  great  error  on  the  Plain 
Charr,  by  fuppofing,  as  it  doth,  that  equal 
Departures  on  all  Parallels  make  equal  Differ¬ 
ences  of  Longitude. 

Note,  that  tho  the  fides  a  b,  a  g,  a  d ,  a  e 
be  equal  j  yet  ab  is  lefs  than  C  K,  and  a.  g 
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than  bi,  &c.  fo  that  in  a  critical  fence,  if  a 
flaip  fhould  return  by  the  oppofite  Rumb  (Tie 
went,  as  from  b  to  C,  feeing  the  fide  C  K,  the 
Departure,  returning,  is  greater  than  the  fide 
a  b  h'T  Departure  in  going  the  Angle  CBK, 
fball  be  greater  than  the  Angle  a  C  b,  and  con- 
fequently  the  fhip  ffiould  fall  wide  of  C.  nearer 
K,  and  not  arrive  at  C,  as  may  beexperience^l 
by  refolving  the  two  Triangles  Cab,  and 
b  K  C,  yet  this  difference  is  fo  very  little,  that 
tho  by  numbers  it  may  be  difeovered  to  be 
fomewhat  ■>  in  pra&ice  at'Sea  it  can  make  no 
error,  and  a  fhip  may  return  by  the  oppofite 
Rumb,  that  error  being  only  a  fpeeulative 
nicety. 

In  any  of  thefe  Triangles  having  any  two 
parts,  the  other  may  be  found,  as  having  C  A 
the  difference  of  Latitude  with  the  Angle  a  c  b 
the  Courfe,  the  fides  Cb,  the  Bifiance,  and 
a  b  the  Departure,  and  confequently  the  An¬ 
gle  C  P  b  the  Difference,  or  Longitude  may 
be  found,  or  having  the  fides  C  b,  a  b,  we 
may  find  the  fide  £  a,  anT  the  Angle  a  Cb, 
&c.  for  it’s  other  parts,  in  the  whole  Rumb, 
Triangle  C  a  B  CB  is  the  whole diftance,  and 
C  A  the  whole  difference  of  Latitude,  and  the 
whole  Departure  from  the  Meridian  is  nor  gi¬ 
ven  in  any  one  Triangle,  but  in  divers  Tri¬ 
angles  (  being  as  much  in  one  as  in  another  ) 
fo  that  the  whole  Departure  is  the  fum  of 
a  bj  3  g,  ad,  a  c,  an,  AB,  and  the  whole 

difference 
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whole  parts  CK,  Kd,  de,  e  s  are  unequal. 

Note  alfo  in  all  the  Rumbs  between  the  fame 
Parallels,  there’s  the  fame  ratio  of  the  Eafling 
or  Welling  to  the  Degrees  of  Longitude,  that 
is*  letting  the  two  Ru mb  Lines  CB,  C  D  run 
till  they  cut  the  Parallel  a,  b,  i,  E>  I  fay  that 
tfuch  proportion  as  ab,  the  Miles  Eafting  or 
Welling  made  by  the  Rumb  C,  b,  g,  d,  has 
to  a  i,  the  Eafling  or  Welling  made  by 
the  fecond  at  the  fame  Parallel  of  La¬ 
titude  ,  fuch  proportion  has  C  K  the 
Difference  of  Longitude  made  by  the  firlt 
Courfe  to  C  d  the  difference,  of  Longitude 
made  by  the  fecond.  And  producing  thei*. 
Rumbs  farther,  till  they  cut  the  Parallel  a,  g,  F, 
in  gand  F,  then  fuch  proportion  as  a  g  has  to 
a  F,  fuch  has  the  Difference  of  Longitude  K  a?, 
to  the  difference  of  Longitude  K  s,  or  fuch  as 
is  the  ratio  of  ag  to  gF,  fuch  is  that  of  K  d 
to  ds.  Hence  I  make  any  one  Rumb  fupply  all 
the  reft  in  this  buffeefe  of  Eafting  and  We  t- 
ing,  as  you  may  fee  in  the  laft  Examples  of  the 
life  of  die  Table. 


. 
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Of  the  Quantity  of  a  Degree  of  a 
Great  Circle  on  the  £arth}  and 
how  if  $  found. 

THere  are  many  ways  of  difcovering  the 
quantity  of  a  Degree  on  Earth  j  but 
none  fo  natural  and  certain  as  that  ufed  by  Mr. 
Norwood ,  which  was  to  meafure  with  all  exaft- 
nefs  poflible,  the  difiance  between  fome  two 
places,  lying  direftly  under  the  fame  Meridian, 
or  North  and  South  one  of  the  other  ( the 
farther  difiant  the  better )  and  to  compare 
that  with  the  Degrees  and  Minutes  in  the  Diffe¬ 
rence  of  the  Latitudes  of  thofe  two  places  ; 
the  Latitudes  of  both  places  being  obferved 
with  all  the  nicenefs  and  curiofity  imaginable. 

By  this  means  he  found  no  lefs  than  three 
hundred  fixty  feven  thoufand  two  hundred  of 
our  Englifh  Feet  toanfwer  to  a  Degree  of  La¬ 
titude,  which  hath  been  farther  fince  confirm¬ 
ed  by  many  other  experiments  in  our  own 
Country,  but  thegreatefi  confirmation  is,  that 
by  the  very  fame  manner  of  experiment,^. by 
meafuring  between  two  places  under  a  Meridian 
in  France  hath  been  found  three  hundred  fixty 
five  thoufand  one  hundred  eighty  four  Englifh 

Feet 
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Feet  in  a  Degree.  But  Mr.  Norwood  confides 
ing  that  the  fhips  way  is  more  than  is  really 
given  by  the  Log,  and  that  it’s  more  fafe  to 
have  the  Reckoning  fomewhat  before  the  fhrp 
fiang  away  the  feven  thoufand  two  hundred, 
retaining  only  threee  hundred  fixty  thoufand 
Feet  to  one  degree,  and  confcquently  fix  thou¬ 
fand  Feet  to  a  minute,  or  one  fixtieth  part  of 
a  Degree,  according  to  which  account  there's 
of  our  Statute- Meafure  of  five  thoufijnd  two 
hundred  and  eighty  Feet  to  the  mile,  fixty 
eight  miles  and  two  parts  of  eleven  to  a  De¬ 
gree  ,  and  of  Englifii  Sea-miles,  or  Italian 
miles,  of  five  thoufand  Feet  to  the  mile, 
feventy  two  miles,  or  twenty  four  Leagues  in 
a  Degree,  and  the  whole  Circumference  of  the 
Earth  is  eight  thoufand  fix  hundred  and  forty 
Leagues,  which  is  one  hundred  and  twenty 
Leagues  lefs  than /the  French  Experiment 
makes  it  :  .and  than  really  are. 


Of  the  Ejhimation  of  a  Ships  my 
at  Sea*.. 


IN  the  now  pradice  of  Navigation  there’s 
hardly  any  thing  more  neceffary  than,  to  be 
able  to  make  a  good  Eftimate  of  the  fhips  way 
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with  any  wind ,  according  to  all  Circum¬ 
stances. 

For  which  many  ways  have  been  thought  of 
by  Wheel-works,  &c.  but  to  little  purpofe  5 
thefsjations  now  of  Fame  and  Experience  at 
Sea  making  better  work  with  Iefs  craft.  Some 
only  guefling  by  the  fail  born,  and  running  of 
the  Froth  or  Water  by  the  /hip’s  fide,  as  the 
Spaniards  and  Portuguefe  5  others  by  flinging 
into  the  water  a  Chip,orthe  like ;  and  counting 
How  many  equal  timed  paces  they  can  make  on 
the  Deck,  while  the  faid  Chip  drives  between 
any  two  Bolt-Heads  or  Marks  on  the  Side, which 
isufual  among/t  the  Dutch  \  (  inflead  of  paces 
you  may  number  the  Pulfes  while  the  Chip 
drives: )  but  the  moft  approved  way,  and  now 
mo/l  followed  is  by  our  Englifh  Log,  and  Log- 
Line. 

Of  the  Log  and  Log- Line. 


The  Log  is  only  a  piece  of  Wood,  which 
being  tied  to  a  Line,  and  ca ft  over-board,  and 
the  Line  veered  out  as  faft  as  the  Log  will  carry 
it  away,  or  as  the /hip  fails,  fothat  it  may  have 
leave  to  pull  away  as  much  Line  as  it  can  with¬ 
out  being  dragged  by  the  /hip  any  more  than 
what  the  very  weight  of  the  Line  will  do,  doth 
/hew  according  to  the  time  it’s  veering  how. 

much 
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much  (he  has  failed,  and  confequently  herrfoe 
of  failing. 

This  Line  at  about  ten  fathoms  from  the  Log, 
which  is  allowed,  that  the  Log  may  be  out  of 
the  Eddy  of  the  fhips  wake  before  the  half 
rrtinute,  which  is  the  time  moft  commonly  al¬ 
lowed  for  the  veering  the  Line,  begins  to  run, 
has  a  mark  or  knot  for  the  beginning  ,  and 
from  thence  is  marked  into  fpaces  called  Knots. 

The  fpace  of  Line  between  Knot  and  Knot 
ought  to  be  fitch  a  part  of  a  minute  of  a  de¬ 
gree,  as  the  half  minute  time  is  of  an  hour ; 
fo  that  the  half  minute  being  die  one  hundred 
and  twentieth  part  of  an  hour,  the  length  of 
Line  between  Knot  and  Knot  fhould  be  the  one 
hundred  and  twentieth  part  of  a  minute  of  a 
deg.of  a  great  Circle  of  this  Globe  of  Earth  and 
Water  ;  and  a  minute  being,  as  before  proved, 
fix  thoufand  Englifh  Feet :  the  length  of  Line 
between  the  Knots  ought  to  be  fifty  Feet :  but 
they  are  commonly  knit  at  butfeven  fathoms, 
or  forty  two  feet  diftance,  grounding  upon  this 
error,  that  there’s  only  three  hundred  thoufand 
Feet  in  a  degree,  and  but  five  thoufand  in  a 
minute', yet  it  being  ftill  found  by  the  fhips  run, 
that  this  did  not  anfwer,  they  have  lellened 
their  half  minute  by  about  five  feconds,  which 
brings  it  to  the  fame  thing  in  efFed.  Never- 
thelefs,  it  were  to  be  wifhed,  that  the  later, 
tho  it  ferve  a  turn,  might  be  omitted,  and 
the  true  half  minute  brought  in  ufe,  with  the 
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Xog-Line  knit  at  it’s  true  Lengths. 

So  many  Knots  as  are  veered  in  halt  a  mi¬ 
nute,  fo  many  miles  the  fliip  fails  in  an  hour, 
or  fo  many  Leagues,  and  fo  many  miles  in  a 
Watch,  or  four  hours. 

So  feven  Knots  in  half  a  minute,  is  feven 
miles  in  the  hour ;  eight  Knots  in  half  a  mi¬ 
nute  is  eight  miles  in  an  hour. 

The  Log  is  commonly  thrown  every  two 
hours ,  but  fome  throw  it  every  hour. 

Every  noon,  if  poflible,  the  Latitude  ought 
ro  be  obferved  ;  but  whether  Obfervation  or 
none,  the  Matter  and  his  Mates  then  call  for 
the  Log-board,  and  add  up  the  Knots  and  Fa¬ 
thoms  run  ttnee  the  latt  Noon,  the  fum  fhews 
the  miles  failed  that  twenty  four  hours,  if  the 
Log  were  caft  every  hour  5  but  if  it  were  caft 
but  once  in  two  hours,  they  double  the  fum  of 
the'  Knots  run,  and  that  fhews  the  miles  failed ; 
if  you  would  have  the  Leagues  failed,  divide 
by  three :  but  the  keeping  the  Reckoning  in 
miles  is  to  be  preferred  before  that  in  Leagues. 
By  a  League  here  underttand  not  three  Italian 
or  Englifh  miles,  but  three  fuch  miles  as  fixty 
of  them  will  make  a  Degree,  that  is  there  fueh 
miles,  fixty  whereof  are  equal  tp  feventy  two 
Italian  Miles, 

This  Account  ruff  taken  off  the  Board, 
ought  to  be  entred  in  a  Book  called  the  Tra- 
verfc-Book,  or  Log-Book  5  and  afterwards  the 
Traverfe  from  the  latt  day  noon  being  worked, 

and 
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and  the  difference  of  Latitude  and  Departure 
found,  and  correded  by  Obfervation,  if  any 
made,  muft  be  entred  fairly  in  another  Book, 
called  the  Journal. 


Of  the  Log- Bo  ok  and  journal. 

THe  Log-Book  is  to  reprefent  the  Wafte- 
Book  in  Accounts,  and  ought  to  comaim 
all  requifite  Occurrences,  as  the  Wind  and 
Point  of  the  Compafs  your  fhip  lyeth  upon, 
and  what  allowance  you  make  for  Lee-way,  all 
bearing  up,  lyings  by,  fight  and  bearings  of 
Land,  foundings,  the  knots  and  fathoms  run 
each  hour,  the  Latitude  and  Variation  of  the 
Compafs,  &c . 

The  Journal  is  to  reprefent  the  Ledger  or 
Fair-Book,  and  ought  to  contain  the  cor¬ 
rect  Accounts,  which  maybe  contained  in  nine 
Columns  5  in  the  firfl  is  the  Month  and  Day  > 
in  the  fecond,  the  obferved  Latitude  *,  in  the 
third,  the  correft  Courfe  *  in  the  fourth,  the 
correct  diftance  j  in  the  fifth,  the  Northings  j 
in  the  fixth,  the  Southings*,  in  thefeventh,  the 
fallings*,  in  the  eighth,  the  Wefiings  *,  in 
the  ninth,  the  Departure,  if  kept  according  to 
the  Plain  Chart,  or  elfc  the  difference  of  Lon¬ 
gitude. 


At 
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At  any  time,  when  you’ll  know  the  fhips 
place,  put  the  Northings  and  Eaftings  as  Cre¬ 
ditors,  and  the  Southings  and  Weflings  as 
Debtors,  and  you’ll  find  inftead  of  the  balknce 
that  which  will  fhew  the  /hips  place. 


Sailing  by  the  Jrch  of  a  Great 
Circle . 


y  His,  tho  it  flicw  the  neareft  way  and  di- 
uance  between  two  places,  yet  cannot 
:ome  fo  much  in  ufe  as  the  two  former  kinds  of 
ailing  ;  men  being  drawn  from  it  by  conveni¬ 
ng5  of  Winds  and  Currents;  or  elfe  forced 
rom  it  by  crofs  Winds,  or  interposition  of 
3me  Head-Lands,  Shouls ,  or  IHands,  &C* 
nd  therefore  I  fhall  not  fpend  much  time  oii 
but  advife  all  to  the  Mercator.  Only  note 
iat  by  having  skill  herein,  you  may  fee  that 
;s  many  times  the  nearer  way  to  leave  rhe 
!umb,  and  to  fail  into  a  greater  Latitude. 

As  in  failing  from' the  Lands  end  of  England 
j>r  Nsw  Found- Land,  there’s  great  advantage  in 
ae  diltance  to  raife  and  deprefs  the  Pole  ten  or 
velve  degrees,  befides  a  benefit  it  yields  in 
raifying  the  Account.  And  that  many  rimes 
:J^en  the„  ac^°unc  is  kept  by  the  Plain  Chart 
ad  thdhip  fails  not  home  as  fhe  went  out,  that 
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either  the  going,  or  returning  being  the  one 
nearer  to  a  great  Circle  than  the  other,  caufes 
a  great  difference,  and  the  diftance  one  way 
greater  than  the  other ,  (o  that  returning  frcm 
the  Weft  indies,  the  fhips  fall  with  the  Lands 
End,  or  many  Leagues  before  they  come,  to 

their  great  hazard.  . 

If  the  two  places  over  which  the  great  Circle 
Istopafs,  be  both  under  the  Equino&ial,  the} 
Equinoctial  is  the  great  Circle,  and  the  differ¬ 
ence  of  Longitude  between  the  two  places  is 
the  diftance,  and  the  Courfe  between  is  direct¬ 
ly  Eaft  or  Weft.  . 

If  the  two  places  lie  both  under  one  Meri¬ 
dian,  that  is  directly  North  and  South,  and  the 
one  of  them  fituate  under  the  Equinoctial, 
then  are  the  degrees  of  Latitude  of  the  other 
the  diftance. 

If  both  places  be  under  the  fame  Meridian, 
and  both  have  Latitude  of  the  fame  Denomi- 
nation,  that  is  both  North,  or  both  South 
then  the  difference  of  Latitude  turned  intc 

.'miles  is  their  diftance. 

If  both  places  lie  under  the  fame  Meridian 
but  have  Latitude,  the  one  North,  and  the  o 
ther  South,  then  the  fum  of  the  Latitudes  o 
both  places  is  the  diftance,  unlefs  the  diftanci 
be  above  one  hundred  and  eighty  degrees. 


Yro^ofitm. 
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Proportions  of  Great-Circle- Sail. 


tng. 


The  Difference  of  Longitude  of  two  DIac« 

'ivenUnm  fithJ  '1™  Parallel  of  Lari,ude  being 
win’  2  ffnd  (  ]e  Great  Circle  D  ilia  nee  be? 

3earing'  lem’  ^  ‘he  A"g,eS  of  Pofitioi,>  or 

Admit  two  places  in  the  Latitude,  fifty  four 
egtees,  no  min.  differing  in  Longitude  79 
grees,  thirty  minutes;  and  it  be  required^ 

ireie  Dl<lanee  by  the  Arch  of  *  Gre« 
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Defcribe  a  Circle,  as  ABCD  3  as  it  is  in 
the  foregoing  page,  and  quarter  it  with  two 
Diameters  A’B,  CD,  at  right  Angles  one  to 
the  other  then  prick  the  Difference  of  lon¬ 
gitude  from  A  to  a,  and  laying  a  Rular  over 
B  a,  find  the  Point  b,  and  defcribe  the  Arch 
B  b  D,  Afterwards  prick  the  Latitude  from 
A  to  E,  and  from  C  toF,  and  by  laying  a  Rii- 
larover  EC,  find  the  Point,  and  defcribe  the 
Ajrch  ECF. 

Laflly,  Draw  the  flraight  Line  E  v  C,  and 
defcribe  the  Arch  EC®.  ABCD  repre- 
fents  the  Meridian  of  one  of  the  places  3  BhD 
the  Meridian  of  the  other,  EcF  the  Parallel 
of  Latitude  3  B  D  one  Pole  3  D  the  other  *,  BD 
the  Axis  3  A  VC  the  Equinoctial  3  E  the  one 
place  3  c  the  other  3  EcG  the  great  Circle 
paffing  over  both  places*. 

Aritbmttic^,  ■ 

In  the  Equierural  Spherical  Triangle  E  B  C, 
is  given  the  Angle  EBC  the  difference  of 
Longitude,  and  the  two  fides  E  B,  and  B  C, 
each  equal  to  the  Colat.  to  find  the  Angles  E 
tnd  C,  and  the  fide  E  C. 

From  B  imagine  a  Perpendicular  to  be  let 
fall  to  the  Arch. 

From  B  imagine  a  Perpendicular,  Bd  to 
(fall  on  the  Arch  E  C,  which  will  divide  the 
Triangle  EBC  into  two  right-angled  Trian¬ 
gles  E  d  B,  C  d  B.  (£3  To 
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T>  find  the  fide  E  C,  the  Gnat  Circle  Difianse. 

In  either  of  the  right-angled  Triangles  EDI 
e  d  B  are  given  the  fide  EB,  and  Angle  EBi 
the  half  difference  of  Longitude  to  find  E  d 
the  half  Arch  E  C.  Here  £  B  is  the  meat 
and  E  d,  and  Angle  B  adjacent  extreams,  on 
whereof  is  fought,  therefore  fay 

As  the  Radius  io,ooeooo 


Is  to  the  fine  of  EB  or  BC"7  . 

?,6  deg.  oo  min.  j  9>7^22I9 

So  is  the  fine  of  99  deg.  4?  m. 
being  the  half  Ang.  EBc,  the 
half  difference  of  Long,  to  the 
fine  of  22  deg,  y  min. 

The  half  of  EC  the  Great 
Circle  Difl.  whence  the  great  ^>or26yo  mi] 
Circle  Difl.  is  44  deg.  10  min. j 

But  the  diftance  according  to  the  Rumb,  o 
on  the  Parallel  is  2  8 04  m. 


For  the  Angles  of  Fofition,  or  Bearings. 

In  the  right-angled  Triangle  E  d  B  is  give] 
the  fide  E  b  the  Colat.  snd  Angle  E  B  d  th 
half  difference  of  Longitude,  to  find  the  An 
gle  BED#  E B  is  ^he  mean,  and  the  tw< 

Angl< 


9>*oi7$9 


i9,y7yoi8 


»  ..  .  * 
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Angles  dE  B,  EB  d  are  ex r reams  adjacency 
one  of  which  is  required :  therefore  fay 


As  the  fine  of  <4  degrees  the  1 
Latitude  - -  — - j*  9,90791s 


Is  to  the  Cotang.  3  9  deg.  4?  m.fi 
the  half  difference  of  Longitud.  J 

>10,080038 

To  the  Tang,  of  $6  deg.  03  min. 
ihe  Angle  of  Pofirion.  j 

1  20,080058 

v,  #  IOjI/IGS© 

Which  gives  North  Weft  by  Weft. 


To  find  the  gntttft  Lit  Unde  the  Arch  jhal!  pafs 
through. 

In  the  right  angled  Triangle  EdB,  are  given 
the  fide  EB,  and  Angle>EBd,  to  find  the  fide, 
d  Bthe  Complement  of  the  greateft  Lritude 
The  Angle  EBd  is  the  mean,  and  the  two 
fides  EB,  Bd  are  extreams  adjunct ,  one 
whereof  is  fought,  beginning  with  the  other 

fey, 


*?.  4  As 


* 


v 
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As  the  Cotang,  of  E  B  $6  deg.  co  min. 

Is  to  the  Radius - - 

So  is  the  Cofine  of  Angle  EBd  39  deg.  45  m. 
To  the  Tang,  of  dB  the 

Complement  of  the  greateft  Latitude. 

The  Latitudes  of  two  places  lying  in  the 
fame  Hemifphere,  their  Difference  of  Longi¬ 
tude  being  given  to  find  the  great  Circle  Di¬ 
fiance  between  them  and  the  Angles  of  Po- 
fiiion. 

Admit  the  Lizard  in  Laritude  $odeg.  00  m. 
Nbrth,  and  Cape  Cod  in  the  Latitude  41  deg. 
20  min.  North,  and  their  difference  of  Lon¬ 
gitude  to  be  66  deg.  00  min. 

Having  deferibed  a  Circle,  and  quartered 
k,  lay  the  Latitude  of  the  Lizard  from  A  to 
E,  and  draw  E  V,  and  the  Latitude  of  Cape 
Cod  from  A  to  R,  and  from  C  to  P,  and  de¬ 
feribe  the  Arch  R  P,  then  prick  the  differ¬ 
ence  of  Longitnde  fixty  fix  degrees  from  A  t  o 
d, and  laying  a  Rular  over  Bd  find  the  Point  h, 

'  and  deferibe  the  Arch  BkD.  Lafily,  through 
E  e  G  deferibe  an  Ardi  which  fihall  be  the  great 
Circle  palling  over  both  places,  E  reprefents 
the  Lizard ,  e  Cape  Cod>  E  e  the  great  Circle 
Diftance  between  them. 


Arithmetic  4* 


The  Tutor  to  Navigation.  255 


Arithmetic 


In  the  Oblique  Spherical  Triangle  E  B  e  is 
given,  the  Angle  B  the  difference  of  Longi¬ 
tude)  the  fide  E  B  the  Colat.  of  the  Li\ard9 
and  the  fide  B  e  the  Colat.  of  Cape  Cod ,  to 
find  the  Angles  E  and  e,  and  the  fide  E  e. 


2 ;  87  40 

45  5  o  Half  fum  of  fid.  gir. 


2 )  7  °° 

3  30  Half  diff.  of  fid.  giv« 


As  the  fine  of  43  deg.  *omin.T  9)840459- 
f  fum  1  - - S 


the  half  fum 


Is  to  thefineof  3  deg.  3  o  min.-}  g  7%t67$ 

the  half  diff. - - _> 

is  the  Corang.  of  33  deg.T  g  3 
min.the  half  contained  Ang.  j 


So  is 
00 


i8)973l58 

To  the  Tang.  7  deg. 44  m.  the”?  lZz6og 
haif  diff.  of  2  unknown  Ang.  3 

As 


T  '  - :y  fijg.  fc 
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Mthc  Cofine  of  43  deg.  50^  ^858i?0' 

9,999i%9 

^10,13748? 


Is  to  ^  the  Cofine  of  3  degrees, 
go  min. 

So  is  the  Cotang,  of  5  §  deg. 
no  min. 


To  the  Tangent  of  64  deg.  fO‘  . 

min.  the  halffum  of  the  un- 

known  Angles.  J  »o, 3285s. 


D,  M. 

64  f. 

7  44 


The  greater  Ang.  71  3  $  or  Ang.  of  Cap.bear. 

The  Angle  of  57  07  the  Lizard's  bearing. 
Now  fay, 

As  the  fine  of  the  Angle  E  7  „  6lS 
yi  deg.  35  min.  J  V’y/V 

Is  to  the  fine  of  47deg.40m.7_  9)§6870j 

So  is  the  fine  of  66  deg.  Ang.  B.  9, 960730 


To  the  fine  ofE  c  45  deg,  03  19,829$  if 

rain,  the  great  Circle  Diftance.  J  9,849897 

Which 
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Which  makes  2755  miles  j  but  the  diftanceac" 
cording  to  the  Mercator’s  Chart  is  2778,  and 
the  bearing  of  Cape  Cod  from  the  Lizard  is> 
Weft  by  South  neareft. 

To  find  the  griattfi  Latitude  the  Arch  (hall  p&fs 
through. 

In  the  right-angled  Triangle  E2B  right- 
angled  at  t  is  given  the  Angle  2  E  B,  and 
the  fide  EB  to  find  the  fide  ZB,  which  is  the 
Complement  of  the  greateft  Latitude,  and  the 
Angle  E  B  Z.  Afterwards  if  you  would  find 
the  Latitudes,  this  Arch  (hall  pafs  through  at' 
every  fecond,  thirds  or  fifth  d*egree  from  ei¬ 
ther  E  or  e,  by  fubftra&ing  the  two,  three,  or 
five  degrees,  &c.  continually  from  the  Angle 
EBZ,  you  will  have  in  the  right-angled  Tri¬ 
angles  I  B  2,  the  Angles  IE  Z,  and  fide  ZB, 
to  find  the  fides  1  B  the  Colat.  and  Angle  ! 
the  bearing. 

If  you  would  find  the  difference  of  Longi¬ 
tude,  and  Angle  of  Pofition,  or  Courfe  at  eve¬ 
ry  degree  Alteration  of  Latitude,  then  in  rhe 
right-angled  Triangle  1  Z  B,  is  given  the  fides 
Z  B  and  1  B  to  find  the  Angle  Z  1 B  the  courfe, 
of  Angle  1BZ  the  difference  of  Longitude 
from  the  Perpendicular,  and  you  may  find  the 
fide  z  1  the  diftance  to  be  failed  in  making 
that  Alterations 

If 
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If  you’ll  find  the  Latitude  and  Longitude  fire 
is  in,  which  the  Courfe  fhall  be  allowed  one 
*  quarter,  ©r  half  a  Point,  &c,  In  the  right- 
angled  Triangle  1  z  B  is  given  the  fide  Z  B  , 
and  Angle  z  1 B,  to  find  the  Angle  1  B  Z  the 
diffence  of  Longitude,  from  the  Perpendicular, 
the  fide  IB  the  Cola  t,  and  the  fide  Iz  the  di- 
fiancei. 

The  Latitudes  of  two  places  the  one  on  the 
one  fide,  and  the  other  on  the  other  fide  of 
the  Equinoctial,  and  their  difference  of  Lon¬ 
gitude  being  given  to  find  the  Great  Circle 
diftance  between  them. 

Two  places,  the  one  in  $o  deg.  no  min.  Lar. 
North,  the  other  in  deg.  io  min*  South; 
Latitude,  differing  in  Latitude  6o  degrees.. .. 


v 
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Having  defcribed  a  Circle,  and  quartered  it 
with  two  Diameters,  at  right  Angles  prick  50 
degrees  the  one  Latitude  from  A  to  E*  Then 
prick  degrees  ro  minutes  from  A  to  d,  and 
from  C  to  E.  Lay  a  Rular  over  A  e,  and  find 
the  Point m.  Then  defcribe  the  Arch  dme, 
prick  flxty  degrees,  the  difference  of  Longi¬ 
tude  from  A  to  a,  and  laying  a  Rular  over  B  a, 
find  the  point  b.  Then  defcribe  the  Arch 
BbD.  Lafily,  draw  the  ftraight  line  E  VG,  and 
defcribe  the  E  c  G.  Then  is  A  C  the  Equi¬ 
noctial  B  D  it's  Poles,  E  the  place  in  North 
Latitude,  t  the  place  in  South  Latitude,  B  E  A 
is  the  Meridian  of  the  place  E,  B  c  b  D  the 
Meridian  of  the  piece  C,  ?EcG  is  the 
great  Circle  patting  both  places. 


Arithmetic^. 


In  the  Oblique  fpherical  Triangle  E  B  c9 
are  given  the  Angle  B  60,  and  the  two  Tides 
B  E  40,  BGu$deg.  jomin.  to  find  the 
Angles  BEe,  the  Bearing  of  the  place  c,  and 
the  Angle  Be  E  the  Bearing  of  the  place  e, 
and  the  fid§  E  e  the  great  Circle  Pittance* 


Books  fold  by  Obadiah  Blagrave 
at  the  Bear  in  S.  Paul’s  Church- 
Tard.  ' 


THe  New  World  of  Words,  being  a  ge~ 
neral  Englifh  Didionary,  containing  the 
Interpretations  of  all  hard  EngliOi  Words 
with  an  Explanation  of  all  Terms  of  Art  in 
any  of  the  Arts  and  Sciences.  By  &  Philips, 
In  Folio.  r 


Dr.  Robert  GeW s  Famous  Notes  and  Obferva- 
tions  on  the  whole  New  Teftamenr,  In  two 
Volumes.  Folio. 


Mr.  Richard  Saunders's  Large  Book  of  Phy» 
fiognomy  and  Chiromancy,  with  the  Explana¬ 
tion  of  the  Moles  of  the  Body,  fhewing  the  Bo¬ 
nification  of  Dreams,  with  an  Art  of  Memory, 
In  Folio.-  J 


Coefyft  Large  Copy-Book,  called  England's 
Fen-many  containing  twenty  eight  Copper 

curious  Hands  now  writ  and 

pradifed. 

/*  Gadburfs  Ephemerides  for  ten  years  paft, 
and  twenty  years  yet  to  come,  and  unexpired. 
In  guano. 


Blmm's 


Blagrave's  Introduction  to  Aftrology,  being 
the  Remainder  of  his  Aftrological  Works,  for¬ 
merly  promifed  by  him  to  publifh  in  his  Book 
called  the  Aftrological  Practice  of  Phyjici ».  In 
Large  Oftavo. 

Blagrave's  Supplement  to  Mr.  Nicholas  Cal - 
pepper* s  Englifh  Phyftcian  *,  (hewing  the  Virtues 
of  fuch  Herbs  as  were  omitted  by  him  ;  Print¬ 
ed  To  as  that  it  may  be  bound  with  his  Englijh 
phyftcian.  In  Large  Ottavo. 

Culpepper's  Lad  Legacy,  left  and  bequeathed 
t  o  his  dear  Wife  for  the  publick  good  j  being 
his  choice  Secrets  in  Phyfick  and  Chyrurgery. 
In  Large  Ottavo.  ° 

Culpepper's  School  of  Phyfick,  or  the  experi¬ 
mental  Practice  of  the  whole  Art,  wherein 
are  contained  Remedies  for  all  Difeafes,  both 
inward  and  outward.  In  Large  Offavo. 

Culpepper's  AftroJogical  Judgment  of  Difea¬ 
fes.  In  Large  Oblavo. 

Be  Sacco  Pancreatico,  or  a  Phyfical  and  Ana¬ 
tomical  Treatife  of  the  Nature  and  Office  of 
the  Pancreatick  Juice  or  fweet  Bread  in  Man, 
Uluftrated  with  Copper  Cuts.  In  Large  Qfiav. 
By  that  famous  PJiyikiaif  be  Gr^^Tranfla- 
ted  from  the  Latine. 

Praxis  Cathollca ,  or  the  Countryman’s  Uni- 
verfal  Remedy  :  wherein  is  plainly  fet  down 
the  Nature  of  all  Difeafes,  with  thdr  Reme¬ 
dies.  In  Ottavo. 


FIN  I  S. 


ATraverfe  Talle  to  eve¬ 
ry  Quarter-point  of  the 
Compafs ,  to  be  placed  after 
thole  Tables  that  follow  the 
Sines  and  Tangents  before  the 
Signature  D. 

This  Table  is  explained  and 
exemplified  in  the  id.  Chapter, 
beginning  at  page  ioi,  andfo 
on  to  page  112.  and  1 1  j,  of  the 
Tutor  to  Navigation. 


A  Traverie  Table  for  every  Point,  half 

Point,  and  quarter  Point  of  the  Com- 
pafs,  to  the  ioo  part  of  a  League  or 
Mile,  which  gives  the  difference  of  La¬ 
titude  and  departure  from  the  Merid. 
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Point,  and  quarter  Point  of  theCom- 
pafs,  to  the  ioo  part  of  a  League  or 
Mile, which  gives  the  difference  of  La¬ 
titude  and  departure  from  the  Merid. 
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A  Yraverle  Table  for  every  Point,  half 
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pif«,  to  the  100  part  of  a  League  or 
Mile,  which  gives  the  difference  of  La¬ 
titude,  and  departure  from  the  Merid. 

3  r- 

■*». 

1 

R  ^ 

1  R  V 

^  5S 

tT'  - 

14^' 

4  m. 

1 6  d. 

52  m. 

N 

s 

E  W 

N 

SEW 

I 

00 

97 

00  24 

00 

96 

00  29 

2 

01 

94 

00  48 

01 

9 1 

00  58 

3 

02 

9* 

00  17 

02 

8; 

00  87 

4 

°3 

88 

00  97 

03 

83 

01  16 

5 

04 

85 

ot  21 

°4 

78 

01  45 

6 

05 

82 

01  46 

°5 

74 

01  74 

7 

06 

79 

01  70 

06 

70 

02  03 

8 

07 

76 

01  94 

07 

^5 

02  32 

9 

08 

73 

02  19 

08 

61 

02  61 

10 

09 

70 

02  4 1 

09 

56 

02  90 

20 

*9 

40 

04  85 

’9 

1 3 

05  80 

3° 

29 

10 

07  28 

28 

70 

08  70 

40 

38 

80  09  71 

1 

33 

*7 

11  61 

50 

48 

5012  14 

I 

47 

84 

14  50 

|  6o 

58 

2°!l4  57 

7 

4! 

l7  41 

fO 

6? 

9017  00 

6  f 

98 

20  1 1 

Bo 

77 

60  19  41 

76 

55 

23  22 

$0 

87 

3021  8  6 

86 

12 

:6  1  2 

ICO 

97 

0024  291 

9? 

69 

29  02 

200 

194 

0048  58 

191  38 

58  C4 

E 

W 

N  S 

E 

W 

N  S 

7$d. 

56  m. 

33  d- 

7  m. 

(S  R  | 

6  R  [ 

A  Traverfc  Tabic  for  every  Point,  half 
Point,  and  quarter  Point  of  the  Com- 
pafs,  to  the  100  part  of  a  League  or 
Milcgwhich  gives  the  diffcrcnceof  La¬ 
titude  and  departure  from  the  Mcrid 


i  R  |  i 


ipd. 

41 

m. 

N 

s 

E 

W 

00 

9  4 

00 

33 

01 

88 

00 

67 

02 

82 

01 

01 

°3 

77 

01 

3?l 

04 

71 

01 

68 

°s 

02 

02 

06 

T9 

22 

l6 

o7 

58 

02 

69 

08 

47i°3 

03 

09 

4* 

°3 

37 

18 

8gjo6 

7? 

28 

24 

to 

10 

37 

66  iM 

47 

47 

07 

16 

84 

$6 

J4 

20 

2  1 

6? 

55 

75 

?2 

26 

95 

84 

7? 

30’ 

32 

94 

1 5 

33 

68 

188 

go 

67 

g6 

E 

W 

N 

S 

70  c 

1. 

19 

rn. 

6 

r  R 

1 

■f 

~  l 

2 

Rumb. 

a 

22  d.  30  m. 

N 

S  E 

w 

a. 

00 

92jOO 

38 

I 

01 

8  s  00 

76 

2 

01 

77  01 

153 

°3 

7°!oi 

534 

°4 

6201 

945 

°S 

5402 

?°s 

06 

4702 

<53  7 

07 

39°3 

06  8 

08 

3103 

44  9 

09 

24  °3 

8j 

10 

18 

4707 

65 

zo 

27 

71  u 

48  JO 

36 

95  IS 

3°4° 

4* 

J9,i9 

13 

so 

55 

4g  22 

36  60 

6  4  6726  7  8  70 

71  9  130  6 1 80 

8  3  14  3  4  44  9° 

92  38.^8  26  100 
184  76'g  6  52  200 

E  W  N  S~~ 

$7  d.  go  ra- 

6  Rumb. 


Leagues  or 


A  Travcrie  iabic  lor  ever)  roiui,  nan 
Point,  and  quarter  Point  of  the  Com- 
pafs,  to  the  too  part  of  a  League  or 
Mile-,  which  gives  the  difference  of  La¬ 
titude  and  departure  from  the  Merid. 

a  £ 

2  R  ? 

2  R  ^ 

aS; 

's^a 

25  d.  19  m. 

'28  d. 

8  m. 

Sx. 

NT 

SEW 

N 

SEW 

X 

30 

OO 

00  45 

:o 

88loo  47 

X 

Ol 

87 

00  85 

01 

7* 

00  94 

3 

01 

7* 

01  28 

ox 

54 

01  41 

4 

Og 

6 1 

01  71 

03 

43 

01  89 

$ 

04 

02  14 

— 

04 

Sl 

ox  30 

6 

05 

42 

01  5  6 

®5 

29 

ox  83 

7 

06 

33 

02  99 

06 

17 

03  3° 

8 

07 

23 

°3  42 

oi 

05 

03  77 

9 

08 

M 

03  85 

07 

94 

04  24 

IO 

09 

04 

04  28 

08 

82 

04  71 

20 

l8 

07 

08  55 

17 

*3 

09  42 

30 

27 

11 

12  82 

26 

45 

14  14 

40 

M 

17  10 

55 

z7 

18  85 

$0 

4$ 

15? 

21  37 

44 

09 

23  56 

*4 

l3 

M  67 

s  1 

91 

28  x8 

7  3 

27 

29  92 

61 

73 

32  99 

80 

7* 

3 1 

?4  20 

70 

55 

37  7i 

90 

81 

85 

38  47 

79 

37 

42  43 

100 

90 

3942  75 

19 

47  13 

200 

180  7885  so 

176  58 

94  26 

E 

W 

N  S 

E 

W 

N  S 

64  d. 

41  nv 

61  d. 

$2  m. 

1  ai 

5  R  i 

v 


A  Travcrfe  Tabic  for  every  Point,  haif- 

Poinr,  and  quarter  Point  of  che  Com- 
pafs,  to  the  ioo  part  of  a  League  or 
Mile  jwhich  gms  the  Difference  of  La¬ 
titude  and  departure  from  the  Merid. 

2 

R  | 

3 

Rumb. 

56 

30  d. 

5<5m. 

33  d- 

4.5  m. 

5  ^ 

S; 

ft?  <-> 

:  N 

s 

E  W 

N 

SEW 

'1 

Si. 

00 

86 

OO 

51 

00 

83 

00  55 

I 

01 

7i 

01 

°3 

01 

66 

OI  I T 

£ 

o£ 

57 

01 

54 

•02  ' 

49 

01  6  7 

3 

°3 

43 

02 

06 

*  _  _ 

P3 

3Z 

02  22 

4 

04 

29  02 

57 

04 

16 

02  78 

5 

os 

is|°? 

08 

04 

99 

03  33 

6 

06 

00  0$ 

60 

05 

82 

03  89 

7 

06 

86  04 

11 

06 

65 

04  448 

07 

7204 

63 

07 

48 

o$  00 

9 

08 

58  O' 5 

H 

08 

31 

05  55 

10 

17 

15 

10 

28 

16 

62 

11  11 

20 

2) 

7? ‘5 

42 

24 

94 

1  6  66 

30 

34 

30 

20 

5^ 

33 

29 

22  22 

40 

42 

88 

15 

70 

41 

57 

17  77  50 

51 

4630 

84 

49 

88 

3.?'  3  3'6° 

6  0 

04  55 

98 

58 

20 

3S  88 70 

68 

61  41 

12 

66 

5i 

44  44  80 

77 

1946 

26 

l74 

83 

50  0090 

85 

77  5i 

4i 

83 

14 

5  5  5  5 

100 

171 

54  1 02  82 

l66 

28 

11  11 

200 

E 

W 

N 

S 

E 

W 

N  S 

59  d 

4  m. 

5  6  d. 

1 5  m* 

— 5 

R 

? 

j 

i 

5 

Rumb. 

A  Traverfe  Table  for  every  Pome,  half- 
Poinr,  and  quarter- Point  of  the  Com- 
pafs,  to  the  100  part  of  a  League  or 
Mile, which  gives  the  difference  of  La¬ 
titude  and  departure  from  the  Merid^ 


3  £ 
X-  2 

3 

R 

r*  ox 

’■'»  t- 

36  d. 

34  m. 

V*. 

Si. 

N 

s 

E 

W 

I 

oo 

81 

00 

60 

2 

01 

6 1 

01 

19 

3 

01 

41 

01 

79 

4 

03 

21 

02 

38 

5 

04 

01 

02 

98 

5 

°4 

82 

°3 

57 

7 

05 

62,04 

*  7 

8 

06 

43  °4 

76 

9 

°7 

23;05 

36 

IO 

08 

0? 

96 

20 

1(5 

06 

11 

91 

3° 

24 

°9\l7 

87 

40 

3* 

12 

23 

82 

5 0 

40 

16 

29 

78 

6o 

48 

*9 

35 

74 

70 

22 

4 1 

69 

80 

64 

25 

47 

65 

90 

72 

28,53 

65 

100 

80 

3*! 

59 

5^ 

200 

160 

64  119 

1  2 

E 

W 

N 

S 

53 

26 

m  J 

4 

R 

3 

V 

| 

3 

R  i 

39  d. 

2  2  m. 

N 

s 

E  W 

00 

77 

00 

63 

01 

55(CI 

2  7 

02 

32  01 

90 

05 

05  02 

54 

03 

86 

°3 

17 

04 

64 

03 

81 

0) 

41 

c4 

44 

06 

18 

°5 

07 

06 

96  O') 

7i 

07 

7?M 

84 

15 

46 

1 2 

68 

23 

J9 

J9 

03 

3° 

91 

*5 

37 

5* 

65  21 

7  1 

4* 

38 

38 

06 

54 

r  1 

44 

41 

61 

84 

50 

75 

69 

57 

57 

09 

77 

30 

63 

4? 

454 

60I126  86 

E 

W 

N 

S 

$0  d 

• 

27 

m 

A  Traverfc  Tabic  for  every  Poinr,  Half- 
Point,  and  quartcr-Point  of  the  Com- 
pafs,  to  the  ioo  part  of  a  League  or 
Mire; which  gives  the  difference  of  La¬ 
titude  and  departure  from  the  Merid. 


3  R  I 


42  d. 

1  I 

m. 

N 

S 

E 

W 

00 

74 

00 

67 

01 

48 

o'l 

34 

02 

22 

02 

01 

02 

9.6 

02 

69 

°3 

70 

36 

°4 

4404 

°3 

05 

18 

04 

70 

°5 

93  of 

47 

0  5 

67  06 

04 

07 

4i 

06 

72 

4 

8  j 

*3 

43 

21 

22 

20 

14 

29 

61 

26 

86 

37 

°4  3  3 

57 

44 

45  40 

29 

85 

47 

00 

59 

^53 

72 

66 

67  60 

44 

74 

08  !<5  7 

1 5 

148 

16; 

1 34 

30 

E  W 

N 

S 

47  d 

49 

m. 

4 

R 

1 

4 

4 

Rumb. 

31  t-i 

«N. . 

45  d.  05 

ID 

N 

S 

£ 

Vt 

Jt;  » 

*-c 

00 

7 1 

DO 

7J 

I 

01 

41 

01 

41 

2 

02 

12 

02 

12 

l 

02 

83 

02 

83 

4 

1°* 

54 

03 

54 

5 

©4 

2  4 

04 

24 

6 

04 

95 

04 

95  7 

Of 

66 

05 

66  8 

06 

36 

06 

36 

9 

07 

°7 

07 

07 

1 0 

*4 

M 

14 

I4l 

20 

2  I 

21 

2  I 

2  1 

30 

28 

28 

28 

28 

40 

35 

35 

35 

3  5  50 

42 

42 

42 

42s 

60 

49 

49 

49 

49,70 

56 

5  ^ 

5 6 

56  80 

6  3 

53 

£3 

63  90 

70 

70 

70 

70 

100 

J4l 

*4 

141  14*200 

E 

W 

N 

S 

45  d. 

0 

m 

4  Rorrb. 


His  Table  is  one  of  the 
moil  ufeful,  in  the  Art 
of  Navigation ,  efpecially  in 
plain  Sailing ,  and  keeping  a 
Reckoning  at  Sea  ;  and  altho 
the  Ufe  of  it  is  fliewed  in  the 
3/.  Chapter,  viz.  of  Traverfes , 
yet  to  make  it  more  Intelli¬ 
gible  to  the  Learner,  obferve 
that  tis  made  to  every  Quar¬ 
ter-point  of  the  Compafs ,  and 
1 00 th.  part  of  a  Mile  Diftance 
Run,  thereby  to  give  the  La¬ 
titude  and  Departure,  viz.  If 
the  Courfe  be  under  4  Points 
from  the  Meridian ,  then  feek 
it  in  the  top  of  the  Table, 
and  the  Miles  failed,  in  the 
firft  Column  to  the  Left-hand, 
and  in  the  common  Angle  of 
meeting  under  the  Letters  N. 
S.  you  have  the  Difference  of 

Latitude 


Latitude  in  Miles  or  Leagues, 
and  i  oo  Parts ;  and  under  E 
W,  is  the  Departure  from  the 
Meridian.  But  if  the  Courfe 
be  above  4  Points  from  the 
Meridian  (_  viz.  North  and 
South )  then  feek  the  Point 
at  the  bottom  of  the  Table, 
and  the  Diftance  failed,  in  the 
laft  Column  to  the  Right-hand 
upwards,  and  in  the  Angle  of 
meeting,  over  the  Letters  E 
W,  at  the  bottom  you  have 
the  Departure ,  and  over  the 
Letters  N  S,  the  Difference  of 
Latitude  in  the  Sailing  this 
your  Courfe  and  Diftance.  If 
you  cannot  find  your  diftance 
Run  at  one  Entrance,  you  muft 
make  feveral  Entrances,  and 
let  down  the  Difference  of  La¬ 
titudes,  and  Departures  Cor- 

refpon- 


refpondent ;  and  iaftly  call 
them  up,  and  the  Aggregate 
thereof  will  be  your  defired 
Difference  of  Latitude  and 
Departure ,  as  is  very  obvious 
to  a  mean  Capacity  by  the  fol¬ 
lowing  Examples  from  page 
xoi,  to  page  1 1 3,  &c.  Now 
the  Proportion  by  which  this 
excellent  Table  is  made,  you 
may  find  in  the  firft  Cafe  of 
Plain-Sailing,  Page  83. 


